SSU Ribosomal Protein S12E

Naegleria gruberi strain NEG-M
Plasmodium falciparum 3D7
PTlasmodium knowlesi strain H
Cryptosporidium parvum Iowa II
Cryptosporidium hominis TU502
Theileria annulata strain Ankara
Theileria parva strain Muguga
Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Giardia lamblia DH_A2

Giardia lamblia WB_Al

Giardia lamblia Pig_E

Giardia lamblia GS_B

Trichomonas vaginalis G3

Naegleria gruberi strain NEG-M
PTlasmodium falciparum 3D7
PTasmodium knowlesi strain H
Cryptosporidium parvum Iowa II
Cryptosporidium hominis TU502
Theileria annulata strain Ankara
Theileria parva strain Muguga
Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Giardia Tamblia DH_A2

Giardia lamblia WB_Al

Giardia lamblia Pig_E

Giardia Tamblia GS_B

Trichomonas vaginalis G3

Naegleria gruberi strain NEG-M
Plasmodium falciparum 3D7
Plasmodium knowlesi strain H
Cryptosporidium parvum Iowa II
Cryptosporidium hominis TU502
Theileria annulata strain Ankara
Theileria parva strain Muguga
Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Giardia Tamblia DH_A2

Giardia lamblia WB_Al

Giardia lamblia Pig_E

Giardia Tamblia GS_B

Trichomonas vaginalis G3

Naegleria gruberi strain NEG-M
Plasmodium falciparum 3D7
PTasmodium knowlesi strain H
Cryptosporidium parvum Iowa II
Cryptosporidium hominis TU502
Theileria annulata strain Ankara
Theileria parva strain Muguga
Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Giardia lamblia DH_A2

Giardia Tamblia WB_Al

Giardia Tamblia Pig_E

Giardia Tamblia GS_B

Trichomonas vaginalis G3

Naegleria gruberi strain NEG-M
Plasmodium falciparum 3D7
Plasmodium knowlesi strain H
Cryptosporidium parvum Iowa II
Cryptosporidium hominis TU502
Theileria annulata strain Ankara
Theileria parva strain Muguga
Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Giardia Tamblia DH_A2

Giardia Tamblia WB_Al

Giardia Tamblia Pig_E

Giardia lamblia GS_B

Trichomonas vaginalis G3
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KKVVKTSGKKIQKGDFKNLLAPRPKDIGIGRDLGAKMNLTRFVKWPVYVRLQRQKRILLK

RVKIPPAINQFRIVADKPLAHSVVQFLAKYKPEDEQQKKERLRQAAKDKVEGKAATPKKS
———————————————————————— MSDVESADN--NVVVEEKAVFDNVTAIQKVIKNAHV
———————————————————————— MSDVESVEN--NVVVEEKTVFDHTTAIQKVLKNALV
———————————————————————— MSDVEIDQEGTQVQVEQEVVNDLTTAIRYVLKNSFV
———————————————————————— MSDVEIDQEGTQVQVEQEVVNDLTTAIRYVLKNSFV
———————————————————————— MAE-DGSPEVINYMDEDEHVTDLSTAIQKVLLFSLS
———————————————————————— MAE-DGSPEVINYMDEDEQVTDLSTAIQKVLLFSLS
————————————————— MAEET----VRVEVPAVEENVVVDVAPESLEDAVRIVIQKALE
————————————————— MAEET----VRVEVPAVEENVVVDVAPESLEDAVRIVIQKSLE
————————————————— MAEETSLVADKVPEPAVID-AVADAMPDSLEDALRIVLMKARE
————————————————— MADETR-VEKHDEEPTVTQ--QFDVEPENLRDAIRIVVRKSLE
————————————————————————————————————————— MADTTRENFLKETFKRIHN
————————————————————————————————————————— MADTTRENFLKETFKRIHN
————————————————————————————————————————— MADTTRENFLKETFKRIHN
—————————————————————————————— MNSYRLKWSASIPHKSMAETIREGFKRIHN
—————————————————————————————————————————————— METVIEHGLHQINL

ESSLTHGINEVVKAVERKQASLVVIAHDVEPIELVLFLPALCKKLDIPYVIVK-SKSRLG
HDGLKIGIREVIKSIESQEAKVCFLSDVCSEPAYKKLITTLCAEKNIPLFMVQNDSKDLG
HDGLKIGIREVIKSIESKEAKACFLSDVCSEPAYKKLITALCTEKNIPLFMVENDSKDLG
RGGLLRGLNEVVLALDSKKAQVCFLAESCEEDCYKQLVEALCRERGIPLIMVP-DSKELG
RGGLLRGLNEVVLALDSKKAQVCFLAESCEEDCYKQLVEALCRERGIPLIMVP-DSKELG
HGGLVRGLHEVAKALDSKTAQVCFLSKGCSEPAYVKLVQALCKEHSIPLIETDVDSKTLG
HGGLVRGLHEVAKALDSKTAQVCFLSKGCSEPAYVKLVQALCKEHSIPLIETDVDSKTLG
ANGLVRGLSEVARTLDCKTAHMCILADDCEDEEYKKLVTALAKQGNIDLINVE-EREKLA
ANGLVRGLSEVARTLDCKTAHMCILADDCEDEEYKKLVTALAKQGNIDLINVE-EREKLA
TNGLICGLSEVTRALDRRTAHLCVLADDCEDEEYKKLVTALAKQNNIDLVSMD-EREKLA
VNGLVRGLSEVARALDRRTAHMCLLAADCEDEEYKKLIKALASQANIDFVEVE-SREELA
MDGLVTGHRQVFKYLERKRAKICFLASDCEEKQYADIVECLCKEYKVHLCKKF-TRRTLG
MDGLVTGHRQVFKYLERKRAKICFLASDCEEKQYADIVECLCKEYKVHLCKKF-TRRTLG
MDGLVTGHRQVFKYLERKRAKVCFLASDCEEKAYANIVECLCKEYKVHLCKKF-TRRTLG
MDGLVTGHRQVFKYLERKRAKVCFLASDCEEKAYADIVECLCKEHKVRLCKKF-SRKTLG
SGNVAKGIRCTIKAILKGKARLVLLADDCENKDYKNLVAGLCKKHNVKLQTVE-KKELLG

QLVHMKNCAAVALTEVKKEDRDQFAKIVEAVRGAFVDRFRTVNTKWGGGQLSKRSIIEQK

HWAGLF--------- KLDNE-GNARKIIGAS-SVAVVDFG-EDSAEKDFLLSQNQ-TVTA
QWVGLF--------- KLDKE-GNARKIIGAS-SVSIIDFG-EESPERDYLMQQNQPAATA
EMAGLC--------- KVDRE-GNPRKVVGAA-SVAIVDYG-VESEAYHYLQKHIAENCRS
EMAGLC--------- KVDRE-GNPRKVVGAA-SVATIVDYG-VESEAYHYLQKHIAENCRS
QWSGLC--------~- KYDIE-GKPRKIVGAT-SVAVKDFG-EESEALVFLQKHISKLKK-
QWSGLC--------~- KYDIE-GKPRKIVGAT-SVAVKDFG-EESEALVFLQKHISKLKK-
QWAGLV--------- RRDVA-GEVTKTLKCS-SVAIRDFG-ERTKALDYLLSQLH-----
QWAGLV--------- RRDVA-GEVTKTLKCS-SVAIRDFG-ERTKALDYLLSQLH----~-
QWAGLT--------- RMAAD-GSVRKTLKCS-CLAVRDFG-ERTKALDYLLSQLQ-----
EWAGLQ--------- KQKSD-GSV-KTFKCS-CVAIRDFG-ERTRALNMLLGQLAG----
ELTGQV--------- RCLADSDKITKVVPAS-ACVIHNFVGMSSGDVDSFLTKLDEQ---
ELTGQV--------- RCLADSDKITKVVPAS-ACVIHNFVCGMSSGDVDSFLTKLDEQ---
ELTGQI--------- RCLADSDKITKVVPAS-ACVIHNFVGMSGEDVDSFLSKLDEQ---
ELAGQV--------- RCLADSDKITIKVVPAS-ACVIHNFVGMSPEDVDNFINKLDEQ---
RALGLT--------- HFKAD-GSVRRQMNCG-ACATIIRYGSVDTQELDEFRKAFDPAVEE
NRIKKLKQ

QA------



Enolase

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Plasmodium falciparum 3D7
PTasmodium knowlesi strain H
Theileria annulata strain Ankara
Theileria parva strain Muguga
Giardia Tamblia DH_A2

Giardia Tamblia WB_Al

Giardia Tamblia Pig_E

Giardia Tamblia GS_B

Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Trichomonas vaginalis G3

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Plasmodium falciparum 3D7
PTasmodium knowlesi strain H
Theileria annulata strain Ankara
Theileria parva strain Muguga
Giardia Tamblia DH_A2

Giardia Tamblia WB_Al

Giardia Tamblia Pig_E

Giardia lamblia GS_B

Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Trichomonas vaginalis G3

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Plasmodium falciparum 3D7
Plasmodium knowlesi strain H
Theileria annulata strain Ankara
Theileria parva strain Muguga
Giardia Tamblia DH_A2

Giardia Tamblia WB_Al

Giardia Tamblia Pig_E

Giardia Tamblia GS_B

Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Trichomonas vaginalis G3

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Plasmodium falciparum 3D7
PTlasmodium knowlesi strain H
Theileria annulata strain Ankara
Theileria parva strain Muguga
Giardia TambTlia DH_A2

Giardia Tlamblia WB_Al

Giardia lamblia Pig_E

Giardia Tamblia GS_B

Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Trichomonas vaginalis G3

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
PTasmodium falciparum 3D7
PTasmodium knowlesi strain H
Theileria annulata strain Ankara
Theileria parva strain Muguga
Giardia Tlamblia DH_A2

Giardia lamblia WB_Al

Giardia lamblia Pig_E

Giardia lamblia GS_B

Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Trichomonas vaginalis G3

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
PTasmodium falciparum 3D7
PTasmodium knowlesi strain H
Theileria annulata strain Ankara
Theileria parva strain Muguga
Giardia Tamblia DH_A2

Giardia lamblia WB_Al

Giardia lamblia Pig_E

Giardia Tamblia GS_B

Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Trichomonas vaginalis G3

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Plasmodium falciparum 3D7
PTlasmodium knowlesi strain H
Theileria annulata strain Ankara
Theileria parva strain Muguga
Giardia lamblia DH_A2

Giardia Tlamblia WB_Al

Giardia lamblia Pig_E

Giardia Tamblia GS_B

Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Trichomonas vaginalis G3

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Plasmodium falciparum 3D7
PTasmodium knowlesi strain H
Theileria annulata strain Ankara
Theileria parva strain Muguga
Giardia lamblia DH_A2

Giardia Tamblia WB_Al

Giardia Tlamblia Pig_E

Giardia Tamblia GS_B

Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Trichomonas vaginalis G3

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Plasmodium falciparum 3D7
PTlasmodium knowlesi strain H
Theileria annulata strain Ankara
Theileria parva strain Muguga
Giardia Tamblia DH_A2

Giardia Tamblia WB_Al

Giardia Tamblia Pig_E

Giardia Tlamblia GS_B

Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Trichomonas vaginalis G3
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| | | | | I |
------ MDRQP- - - -------ISEYLQNNNLQKLVEDALNECYNANASDVHSFLGNFFLS

MEATAEVTEEPQGDTPEIVEAKRKYLVDYDIQNVLHEALNELMESRPEDVFGVLSRIFER

RCGKKSSGQIDKIVGREILDSRGNPTVEVDVYVN--GQKRPIATASAPSGASTGSNEAHEL

————— MPSILSVKAREILDSRGNPTVEAEITTE-----QGVFRACCPSGASTGIYEAKEL
--SLAMPSILSVKAREILDSRCGNPTVEAEITTE----- QGVFRACCPSGASTGIYEAKEL
----MAHVITRINAREILDSRGNPTVEVDLETN----- LGIFRAAVPSGASTGIYEALEL
----MAHVITRISAREILDSRGNPTVEVDLETN----- VGIFRAAVPSGASTGIYEALEL
————— MSVVKSLKAREILDSRGNPTVEVDLVTE-----AGLFRAACPSGASTGIYEALEL
————— MSVVKSLKAREILDSRGNPTVEVDLVTE-----YGLFRAACPSGASTGVYEALEL
--MEAPSTIKAIKARMIIDSRGTPTTEVELTTQ----- LGVFRAACPSGASTGMHEALEL
--MEAPSTIKAIKARMIIDSRGTPTTEVELTTQ----- LGVFRAACPSGASTCMHEALEL
--MEAPSTIKAIKARMIIDSRGTPTTEVELTTQ----- LGVFRAACPSGASTCGMHEALEL
--MEAPSTIKAIKARMIIDSRGTPTTEVELTTQ----- LGVFRAACPSGASTGMHEALEL
—————— MPIQKVYAREVLDSRGNPTVEVELMTE-----AGVFRSAVPSGASTGVHEACEL
—————— MPIRKVYAREVLDSRGNPTVEVELMTE-----AGVFRSAVPSGASTGVHEACEL
—————— MTIQKVHGREVLDSRGNPTVEVEVTTE-----RGVFRSAVPSGASTGVYEACEL
—————— MTIQKVHGREILDSRGNPTVEVEVTTE-----LGVFRSAVPSCASTGIHEACEL

RAAKP--IIDHVLAREVLDSRGNPTVEVDVYAKYLNTVEFVARSSSPSGASTGSKEAKEL

RDGDKSRFLGKGVLKAVKNVNETLSKAVEGKSLDSLAEVDQALID-ADGDELK----~- SN
RDGDEKRYLGKGVQKAVENVNKITAPALIGKDPTHQTELDTMMTEQLDGSKNEYGFTKSK
RDGDEKRYLGKGVQKAVENVNKITAPALIGKDPTHQTELDTMMTEQLDGSKNEYGFTKSK
RDNDKSRYLGKGVQKAIKNINEITAPKLIGMNCTEQKKIDNLMVEELDGSKNEWGWSKSK
RDNDKSRYLGKGVQKAINNINEHIAPKLIGMDCREQKKIDNLMVEELDGSKNEWGWSKSK
RDGDKSRYLGKGVLKAVENVNTVVKNAVVGFDTLNQKELDTLMVQKLDGTQNEWGYCKSK
RDGDKGRYLGKGVLKAVENVNTVVKNAVVGFDALKQKELDNLMVQKLDGTQNDWGYCKSK
RDKDPSAFRGKGVEQALENIRKITAPALIGMPVRDQRAIDEKLQE-LDGTAGKT---FSI
RDKDPSAFRGKGVEQALENIRKITAPALIGMPVRDQRAIDEKLQE-LDGTAGKT---FSI
RDKDPSAFRGKGVEQALENIRKITAPALIGMPVRDQRAIDEKLQE-LDGTANKT---FSI
RDKDPCGAFRGKGVEQALENIRKIITPALIGMPVRDQRAIDEKLQE-LDGTAGKT---FSI

RDGDKARYCGAGCTQAVKNVNEILAPALVGKDESDQAGLDKMMCE-LDGTKNK--~--- SK
RDGDKARYCGAGCTQAVKNVNEILAPALVGKEESDQAGLDKMMCE-LDGTKNK----- SK
RDGDKKRYVGKGCLQAVKNVNEVIGPALIGRDELKQEELDTLMLR-LDGTPNK----~ GK
RDDDKRRYLGKGCLNAVKNVNDVLAPALVGKDELQQSTLDKLMRD-LDGTPNK----~ SK
RDGD-NRFGGKGVTHAVKNVNTIISKAIAGKLLENLAEIDNAITA-ADGTELK----~- EK
LGGNSTITAASFALATAG-AAVKNEELFLYLANAFHNG---KTEGLKYHLPTPMVNILNGG
LGANATTAVSFALARAGAAAARGVPLYKYIAELAGN-----~- DTNNFVMPVPSFNVLNGG
LGANATTAVSFALARAG-AAARGVPLYKYIAELAGN------ DTNNFVMPVPSFNVLNGG
LGANATLAISMAVCRAG-AAANKVSLYKYLAQLAGK------ KSDQMVLPVPCLNVINGG
LGANAILAISMAVCRAG-AAANKVSLYKYLAQLAGK--~-~-~-~ KNDQMVLPVPCLNVINGG
LGANAILVVSMAAARAA-AAKKGVPLYVHLAQLAGK--~-~-~-~ PTDRFVLPVPCLNVINGG
LGANAILVVSMAAARAA-AAKKGVPLYVHLAQLAGK---~-~-~ PTDKFVLPVPCLNVINGG

LGANAVLPVSMACCLAA-AREEHISLYQYLNRLANSNSSNVTGARDVRLPVPCMNIINGG
LCANAVLPVSMACCLAA-AREEHISLYQYLNRLANSNSSNVTGARDVRLPVPCMNIINGG
LGANAVLPVSMACCLAA-AREEHISLYQYLNRLANSN--NVTGARDVRLPVPCMNIINGG
LGANAVLPVSMACCLAA-AREEHISLYQYLNRLANNSSSNTTGARDVRLPVPCMNIINGG

LGANAILGCSMAISKAA-AAKAGVPLYRYIAGLA-------- GTKDIRLPVPCFNVINGG
LGANAILGCSMAISKAA-AAKAGVPLYRYIASLA-------- GTKDIRLPVPCFNVINGG
LGANAILGCSMAISKAA-AAAKGVPLYRYLASLA-------- GTKELRLPVPCFNVINGG
LGANAILGCSMAISKAA-AARKGVPLYRYLAELA--~------ GTKEVRLPVPCFNVINGG

LGGNATTATSFAVATAG-AAIRHEELFIYLARQFHEE---MPK--KFKLPALFFNILNGG

KHAGGRLQIQEFMILPKENQSFREKLRCVAEVYQHLGKILVEAAGPSAKNVGDEGGFAPN
KHAGNALAPQEFMIFPVGAPKFQGST--======-——— = e e e e o=
KHAGNALAPQEFMIFPVGAPNFKEALRYGAEVYHTLKSVIKKKYGLGATNIGDEGGFAPD
SHAGNKLSFQEFMIVPVGAPSFKEALRYGAEVYHTLKSEIKKKYGIDATNVGDEGGFAPN
SHAGNKLAFQEFMIVPVGAPNFKEALRYGAEVYHTLKSEIKKKYGIDATNVGDEGGFAPN
SHAGNSLAMQEFMILPTGANTFREALQMGAEVYHTLKSVIKKKYGQDATNVGDEGGFAPN
SHAGNSLAMQEFMILPTGASTFREALQMGAEVYHTLKSVIKKKYGQDATNVGDEGGFAPN
KHAGNKLGPQEYMIAPTKAKNFMQAMQMGCEVYSKLKEILKDEFGLAATAVGDEGGFAPN
KHAGNKLGPQEYMIAPTKAKNFMQAMQMGCEVYSKLKEILKDEFGLAATAVGDEGGFAPN
KHAGNKLGPQEYMIAPIKAKSFAQAMQMGCEVYSKLKEILKDEFGLAATAVGDEGGFAPN
KHAGNKLGPQEYMIAPTKAKNFMQAMQMGCEVYSKLKDILKEEFGLAATAVGDEGGFAPN
KHAGNVLPFQEFMIAPTKATSFREALRMGSEVYHALKVIIKSKYGQDAVNVGDEGGFAPP
KHAGNILPFQEFMIAPTKATSFREALRMGSEVYHALKVIIKSKYGQDAVNVGDEGGFAPP
KHAGNALPFQEFMIAPVKATSFSEALRMGSEVYHSLRGITKKKYGQDAVNVGDEGGFAPP
KHAGNALPFQEFMIAPVKAGSFNEALRMGAEVYHSLKSIIKKKYGQDAVNVGDEGGFAPP
KHAGGNLKIQEFMISPRTDISFPEQLRMIGEIYQKLGQVVVKKYGVSAKNLGDEGGYAPA

TATPEEALDLITEAINICGYSG--KIKISLDPAASEFFVEDKKCYDLNFKC--KDSNNYL
TLNANEALDLLVTAIKSAGYEG--KVKIAMDVAASEFYNSENKTYDLDFKTPNNDKSLVK
TLNANEALDLLVSAIKSAGYEG--KVKIAMDVAASEFYQADSKTYDLDFKTPNNDKSMVK
IKSAEEALDLLVDAVKKAGFEG--KVNFAMDVAASEFYVKEKSSYNLGFKC---EKELLK
IKSAEEALDLLVDAVNKAGFEG--KVKFAMDVAASEFYVKEKSAYNLGFKC---ERELLK
VADPEVPLKYITKAIDACGYNG--LMGICIDAAASEFYSKNENVYDLNFKD--PENPNKV
VADPEVPLKYITKAIDACGYNG--LMGICIDAAASEFYSKNENVYDLNFKD--PENPNKV
VADPEVPLKYITKAIDACGYNG--LMGICIDAAASEFYSETENVYDLNFKD--PENPNKV
VADPEVPLKYITKAIDACGYSG--RMGICIDAAASEFYFKDENVYNLNFKD--PENPNKV
IKHIDEPLPILMEAIEKAGHKG--KFAICMDCAASEAYDAERKMYNLTFKN--PE-PTYV
IKHIDEPLPILMEAIEKAGHKG--KFAICMDCAASEAYDAERKMYNLTFKN--PE-PTYV
IKDINEPLPILMEAIEEAGHRG--KFAICMDCAASETYDEKKQQYNLTFKS--PE-PTWV
ITDINEPLPILMEATEQAGHKG--RFAICMDSAASETYDENKKQYNLTFKS--PE-ATWV
LNTPEEALEVIERAANLCGYQPGSDVFFALDAAASEFYDATKKQYEILPN------- VWK

TSEEMVEYYAQLVERHPAIVSTEDGLEEKDYEGWKKLTERLGS---KIMLVGDDLYTTNT
SSQELTEMWKNICSKYD-IASTEDPFDQDDYEAYASLTSQVGE---KVQIMGDDLFVTNM
TGAQLVDLYIDLVKKYP-IVSIEDPFDQDDWENYAKLTAAIGK---DVQIVGDDLLVTNP
SGAELVNLYIDMVKKYP-IISTEDPFDQDDWENYAKLTESIGK---DVQIVGDDLLVTNP
TGDEMVEYYTSLCEKYP-IVSTIEDPFDQDDWECYNKLTSKLGQ---KVQIVGDDLLVTNP
TGDEMVDYYTHLCEKYP-IVSTIEDPFDQDDWECYNKLTSKLGQ---KVQIVGDDLLVTNP
SGAELANIYLSWCRRYP-IVSFEDPFDEEDHTTFANFLAALRQEGLPTQVVGDDLTVSQV
SGAELANIYLGWCRRYP-IVSFEDPFDEEDHTTFANFLAALRQEGLPTQVVGDDLTVSQV
SCGAELANIYLDWCRRYP-IVSFEDPFNEEDHATFANFLAALRQEGLPTQVVGDDLTVSQV
SGAELANIYLGWCKRYP-IVSFEDPFDEEDHATFASFLAALKQEGLPTQVVGDDLTVSQV
SAAELQATYERWVAEYP-LVSIEDPFAEDNFDEFSATITMALAG---KAQIVGDDLTVTNV
SAAELQATYERWVAEYP-LVSIEDPFAEDNFDEFSATITKALAG---KAQIVGDDLTVTNV
TAEQLRETYCKWAHDYP-IVSIEDPYDQDDFAGFAGITEALKG---KTQIVGDDLTVTNT
TAKQLAETYAKWVSEYP-IVSLEDPYDQDDFDGFAGITEALKG---KAQVVGDDLTVTNV
TGDEMIEFWKDLIAKHPAIISTEDGLEEKDYETWIKLNEQLGS---KIQLVGDDLYTTNP

RLIKQGIEEKWANSLLLKVNQIGSITEAMNAARMIFNVNQKVIVSHRSGETATNLIADLV
SRLRIGKEKGACNALLLKVNQIGTVTEAIAAFDLARSFGWGIQVSHRSGETEDTFIADLT
TRITKALEKNACNALLLKVNQIGSITEATEACLLSQKNNWGVMVSHRSGETEDVFIADLV
TRISKALEKKACNALLLKVNQIGSITEAIEACLLSQKNDWGVMVSHRSGETEDVFIADLV
KRIQTALEKKACNALLLKVNQIGSVTESVEACLLAHKNNWGVMVSHRSGETEDTFIADLV
KRIQTALEKKACNALLLKVNQIGSVTESVEACLLAHKNNWGVMVSHRSGETEDTFIADLV
SHIQKAETYKSCSALLLKINQVGTITGAIDAANLAMSYCGWSVMVSHRSGETEDVFIAHLA
SHIQKAETYKSCSALLLKINQVGTITGAIDAANLAMSYCGWSVMVSHRSGETEDVFIAHLA
SHIQKAETYKSCSALLLKINQVGTITGAIDAANLAMSYCGWSVMVSHRSGETEDVFIAHLA
SHIQKAETYKSCNALLLKINQVGTITGAIDAANLAMSYCGWSVMVSHRSGETEDVFIAHLA
ERVKMAIEKSACNSLLLKINQIGTISESTAAAKLCMENGWSVMVSHRSGETEDTYIADLS
KRVTMAIEKSACNSLLLKINQIGTISESIAAAKLCMENCGWSVMVSHRSGETEDTYIADLS
ERIKMAIEKKACNSLLLKINQIGTISEATIASSKLCMENGWSVMVSHRSGETEDTYIADLV
SRIKTAIEKKACNSLLLKINQIGTITEAIEASKFCMSNGWSVMVSHRSGETEDTYIADLV
KMIEQGIEKKWCNALLMKVNQIGTITEAMKAAKLVLSAGQKVMVSHRSGETCNSLISDLA

VGLGTGQLKTGAPCRSERVAKYNQLMRIEEELGNNCSFAGANFRKPIARIR
VALRTGQIKTGAPCRSERNAKYNQLLRIEESLGNNAVFAGEKFRLQLN---
VALRTGQIKTGAPCRSERNAKYNQLLRIEESLGSNALFAGEKFRHQLN---
VGLSTGQIKTGAPCRSERNAKYNQLLRIEEELGPKATYAGVNFRNLSH---
VGLSTGQIKTGAPCRSERNAKYNQLLRIEEELGPRATYAGVNFRSVSH---
TALGCGQIKSGAPSRSERCAKYNELLRIEDST--KIPYGFEAWK------~
TALGCGQIKSGAPSRSERCAKYNELLRIEDST--KIPYGFEAWK------~
TALGCGQIKSGAPSRSERCAKYNELLRIEDST--KIPYGFEAWK----~-~-~
AALGCGQIKSGAPSRSERCAKYNELLRIEDSI--KVPYGFDAWK-~---~-~-~
VGLGTCGQIKTGAPCRGERTAKLNQLLRIEEEIGSTATYGYPCGWA------~
VGLGTCGQIKTGAPCRGERTAKLNQLLRIEEEIGSTATYGYPCWA------~
VALGSCGQIKTGAPCRGERTAKLNQLLRIEEELGAHAKFGFPCWS------~
VGLGTGQIKTGAPCRGERTAKLNQLLRIEEELGAHAKFGFPAWS-------
VATIGAQSIKAGSCARGERIQKYTRLLQIYEYLRDNNML-----------~-~



DNA Topoisomerase Il

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
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TLSGGGGSDTNSPLITIYESVPKWEIVISESDGGQFQHVSFVNSICTIKGGTHISYVLDPL
----NNNNDEDEIVKIHEKQHRWEIVVSKSDGSQFQQVSFVNSICTTKGGSHVNYIVEQL
----TQNNDEEEIVKIHEKQHRWEIVVSKTDGSQFQQVSFVNSICTTKGGSHVNYIVEQL
——————— EDATEIVKIYEKMYRWEVVISSSEDG-FRQVSFVNSINTLKGGTHVSHVVDPL
——————— EDATEIVKIYEKMYRWEVVISTSEDG-FRQVSFVNSINTIKGGTHVSHVVDPL
———————— EERKAASYSRVNDRWEVCVRVSNIG-PQQVSFVNSIATTRGGTHVKYIMDQI
———————— EERKAASYSRVNDRWEVCVRVSNIG-PQQVSFVNSIATTRGGTHVKYIMDQI
———————— EERKAASYARVNGRWEVCVRVSNIG-FQQVSFVNSIATTRGGTHVRYITDQV
———————— EERKPSSYSRVNDRWEVCVRVSNVG-FQQVSFVNSIATTRGGTHVKYIVDQI
——————— VKPLVCEVKNEKGYTWKIGVAPSKSREFQQISFVNCVATSNGGTHVDVVVNQI
----KPSDWTHDYLKVIPVNKFWDIGLGYTDSGELVQVSFVNSINTTDGGTHVDAILDLI
----KPSDWTHDYLKVIPVNKFWDIGLGYTDSGELVQVSFVNSINTTDGGTHVDAILDLI
----KPSDWTLDYLKVIPVNKFWDIGLGYTDSGELVQVSFVNSINTTDGGTHVDAILDLV
----KPSDWTSDYLKVISVNKFWDIGLGYTDSGELVQVSFVNSINTTDGGTHVDAILDLI

SDNIKKALVK----KNN---TIKPAYIKNQLWVFVSSLIINPSFDSQSKETLTTSMKDFG
INAILKKVQT----KNKGGMDVKSNHVKNHIWIFIKCLIVNPSFDSQTKETLTTKVSKFG
LSSLSKKANA----KNKGGMEIKSGHIRNHLWVFVNCLIVNPTFDSQTKETLTTKPVKFG
LNSLSKKANA----KNKGGMEIKSGHIKNHLWVFVNCLIVNPTFDSQTKETLTTKPVKFG
VQSLTKKVNS----KNKGGIELKPNQIRNHIFVFINCQIVNPSFDSQTKETLTTKIVKFG
VQSLTKKVNS----KNKGGIELKPNQIKNHIFVFINCQIVNPSFDSQTKETLTTKIVKFG
ISKVVEQAKK----KKK--TDVKPHMIRPHIFLFVNCLIENPGFDSQTKETLNTVKSKFG
TSKVMEQAKK - ---KKK--TDVKPHMIRPHIFLFVNCLIENPGFDSQTKETLNTVKSKFG
TAKVTEQAKR----KSK--TEVKPHMIRPHLFVFINCLVENPGFDSQTKETLNTPKNRFG
TAKVTDQAMR - ---KSK--TEVKPHMIRPHLFIFVNSLIENPSFDSQTKETLNTPKARFG
TKYITDYLKN----RRSGKVETKPSVVKNFLYVFVDSLVINPSFDSQTKERLTLDQKKLK
MSQLNDVLIKSFQQDAKNAKKLTRQQLKSCLVLFIRSLVINPSFDSQTKISLKTDKAALL
MSQLNDVLIKSFQQDAKNAKKLTRQQLKSCLVLFIRSLVVNPSFDSQTKISLKTDKAALL
MSQLNDILIKSFQQDAKNAKKLTRQQLKSCLVLFIRSLVVNPSFDSQTKISLKTDKAALL
MSQLNDILIKSFQQDAKNAKKLTRQQLKSCLVLFIRSLVVNPSFDSQTKISLKTDKAALL

———————— SVCTLSEKTINSVVKSSIVENVLMWAQLKQSMELKKKMKSNQKNTVTSRLLG
———————— SKCILSDKTINNVLKSPILSNILLWAQAKAQVELKKKMKAGSSKARE-RIIG
———————— SKCILSDKTINGVLKSSILSNILLWAQAKAQVELRKKMKAGSSKARE-RIIG
———————— SKYTMSDKTLNQVLKSKIFDNITSWLHEKTNIELKKKMKV--AKGND-KLFG
———————— SKYTMSDKTLNQVLKSKIFDNILSWLHEKTNIELKKKMKV--AKGND-KLFG
———————— STCDLPNSIVDYIMSSGIVERSVEMANSKIAREMASKMRS----SDRKQIMG
———————— STCDLPNSIVDYIMSSGIVERSVEMANSKIAREMASKMRS----SDRKQIMG
———————— STCDLPPSMIDCILKSSIVERAVEMANSKLTRETIASKLRN----ADRKQILG
———————— STCDLPASLIDCVLKSSIVERAVEMANSRLNREMAMKMRN----TNRKQILG
———————— DDCKLPDNFLDKILKTDIVALVTEYANFKEQRKVAN-MKG-----TKKGRLI
RSLGSTQAELATLATQLVKRIQEIRPLWNSLRQASYNQAAKLLTKTDG-~---SKTSQLLG
RSLGSTQAELATLATQLVKRIQEIRPLWNSLRQASYNQAAKLLTKTDG-~-~--SKTSQLLG
RSLGSTQAELAALATQLVKRIQEIRPLWDSLRQASYNQAAKLLTKTDG----SKTSQLLG
RSLGSTQAELTNLATQLVKRIQDVRPLWNALRQASYNQAAKLLTKTDG----SKTSQLLG

ISKLDDANDAGSKNSEKCTLILTEGDSAKALAVGGLSVV--GRDYYGVFPLKGKPLNVRD
IPKLEDANEAGGPHSKKCTLILTEGDSAKTSCLAGLSIV--GRDYFGVFPLRGKLLNVRE
IPKLEDANDAGSKYSQECTLILTEGDSAKTSCLAGLSIV--GRDKYGVFPLKGKLLNVRD
IPKLEDANDAGSKHSQDCTLILTEGDSAKTSCLAGLSIV--GRDKYGVFPLKGKLLNVRD
TPKLEDANKAGTRYATECTLILTEGDSAKTSCLAGLSVV--GRDKYGVFPLKGKLLNVRE
TPKLEDANKAGTRYATECTLILTEGDSAKTSCLAGLSVV--GRDKYGVFPLKGKLLNVRE
TPKLDDANEAGGKHSHRCTLILTEGDSAKTLCTAGLAVK--DRDYFGVFPLRGKPLNVRE
IPKLDDANEAGGKHSHRCTLILTEGDSAKTLCTAGLAVK--DRDYFGVFPLRGKPLNVRE
IPKLDDANEAGGKYSHRCTLILTEGDSAKALCTAGLAVK--DRDYFGVFPLRGKPLNVRD
IPKLDDANEAGGKYSQRCTLILTEGDSAKALCTAGLGVK--NRDYFGVFPLAGKPLNVRD
INKLEDANMAGKAESLKCTLILTEGDSAKATAVTGLATI--GRDYYGVFPLRGKLLNTRD
IPKLDDAIAAGTRESSKCTLILTEGDSAKALAVDGISSTEDGKKYYGVFPLRGKVINVRN
IPKLDDAIAAGTRESSKCTLILTEGDSAKALAVDGISSTEDGKKYYGVFPLRGKVINVRN
IPKLDDAIAAGTRESSKCTLILTEGDSAKALAVDGISSIEDGKKYYGVFPLRGKVINVRN
IPKLDDAIAAGTRESSKCTLILTEGDSAKALAVDGISSTEDGKKYYGVFPLRGKVINVRN

CKLDKVVKNEEISTLAKILGLKFDKTYT-KEDIKSLRYGSIMIMADQDHDGSHIKGLLIN
ASFKQQIGNVEIQNILKILGLGIGQKY--DNGPVNLRYGSLMLMTDQDHDGSHIKGLIIN
ASFKQLMDNKEIQNIFRIMGLDITDKN--KDDIKGLRYGSLMIMTDQDYDGSHIKGLLIN
ASFKQLMDNKEIQNIFKIMGLDITDKN--KEDIKGLRYGSLMIMTDQDYDGSHIKGLLIN
ASYKQLTQNIEVQNILKIMGLDITNKL--RQDSSGLRYGSIMIMTDQDYDGSHIKGLLIN
ASYKQLTQNIEVQNILKIMGLDITNKL--RQDSSGLRYGSIMIMTDQDYDGSHIKGLLIN
ASLKKLAACEEIQCVMKIMGLDIRQKY---ENADGLRYGHLMIMSDQDHDGSHIKGLLIN
ASLKKLAACEEIQCVMKIMGLDIRQTY---ENSDGLRYGHLMIMSDQDHDGSHIKGLLIN
ATLKKVMACAEFQAVSKIMGLDIRQKY---SGVERLRYGHLMIMSDQDHDGSHIKGLIIN
VSLKKASENSEIISICKIMGLDFNQKY---TSTEGLRYGHLMIMSDQDHDGSHIKGLIIN
ISAKKLSENDEIQNIIKIMGLDPMEKYENDDSMKRLRYGSIMIMADQDVDGSHIKGLIIN
ESIDKVSNNAETITNLKKILGLKQGMDYSTQEARNTLRYGHVMIMTDQDPDGSHIKGLLIN
ESIDKVSNNAETITNLKKILGLKQGMDYSTQEARNTLRYGHVMIMTDQDPDGSHIKGLLIN
ESIDKVSNNAETITNLKKILGLKQGMDYSTQDARNTLRYGHVMIMTDQDPDGSHIKGLLIN
ESIDKVSNNAETITNLKKILGLKQGMDYSTQEARNTLRYGHVMIMTDQDPDGSHIKGLLIN

FIHKFWPSLLKIPGFLKEFITPIVKATNN----RTKKAVTFFSIPEYETWKEGLSDTKG-

_________________________________________________________ MF -
LIHYYWPSLIHFRGFLKQFVTPIVKAKKG----SNEISFFTLYEYEQWRKNN-SSNLNG-
MIHKFWPSLLKHKGFLSEFVTPIVKVQK------ GSQEYSFFTIAEYEQWKE-NTNLLG-
MIHKFWPSLLKHKGFLSEFVTPIVKVQK------ GNQEHSFFTIAEYEEWKE-STNLVG-

MFHNFWPKLIQFNGFIKEFITPIIKVTNK----SNNQVHSFFTIEDFNNWKQ-TVDISN-
MFHNFWPKLIQFNGFIKEFITPIIKVTNK----SNNQVHSFFTIEDFNNWKQ-TVDISN-
FIHCFWPNLLRVPGFLQQFITPIVKARPKGRG-GAGKAISFFSMPDYFEWKKAIGDNLSN
FIHCFWPNLLRVPGFLQQFITPIVKARPKGRG-GAGKAISFFSMPDYFEWKKAIGDNLSN
MIHHYWPDLIKTPGFLQQFITPIVKARKKGRSDGDDRAISFFSMPDYFEWKNAIGDGIRN
MIHNYWPDLLKVPGFLQQFITPIVKARKKGRGNSDEGTISFFSMPDYFKWKNAVGEGISD
FVHSMWPNLLKKRNFITEFITPIVKVTKGN---NKKGAISFFTIPEFSQWKAANNNGKG-

LFDTYWNGLARSNKFLDFFITPIVRCTQAR------ NMKTFYTIPEYKKWTQTVTDLPK-
LFDTYWNGLARSNKFLDFFITPIVRCTQAR------ NMKTFYTIPEYKKWTQTVTDLPK-
LFDTYWNGLARSNKFLDFFITPIVRCTQAR------ NMKTFYTIPEYKKWTQTVTDLPK-
LFDTYWNGLARSNKFLDFFITPIVRCTQAR------ NMKTFYTIPEYKKWTQTVTDLPK-

WTIKYYKGLGTSTAPEAKEYFSNMSLHQKRFKYDTDCD-KKITSVFSKAATDERKEWLNN
FLFKYYKGLGTSTDLEFKEYFTKIENHSIEFDWMDDQDDEAIDMAFSKKRTEDRKNWIES
WRFKYYKGLGTSTDLEFKEYFTKIENHSIEFDWMDDQDDEAIDMAFSKKRTEDRKNWIES
WKIKYYKGLGTSTDREFKQYFSDIKNHKIMFLWTGDRDGDSIDMAFSKKRIEDRKLWLQN
WKIKYYKGLGTSTDKEFKQYFSDIKNHKIMFLWTGDRDGDSIDMAFSKKRIEDRKIWLQN
YRVKYYKGLGTSSDNEFKEYFGNLNRHIVEFKYVDTVDDDSIDLAFSKKRIDDRKKWIQN
YRIKYYKGLGTSSDNEFKEYFGNLNRHIVEFKYVDTVDDDSIDLAFSKKRIDDRKRWMQN
YQIRYYKGLGTSGAEEGREYFENIDRHRLNFVEQEQSEEDRIVMAFGKDRVEDRKEWITN
YQIRYYKGLGTSGAEEGREYFENIDRHRLNFVEQEQSEEDRIVMAFGKDRVEDRKEWITN
YEIRYYKGLGTSGAKEGREYFENIDRHRLDFVHEDATDDARIVMAFAKDKVEERKHWITQ
YEVKYYKGLGTSSAKEGREYFENIDRHRLNFVYEDRKDDDSTIVLAFAKDKVDERKRWVME
YKMKYYKGLATSTAEEAKEYFSNISKHKKVFIYTNENDEERINLAFAKKRADDRKNWLAQ
WNINYYKGLGSSNTTDAKQYFQQIANNRKTLIYN-PESASKLKLAFDKKLADDRKTWISG
WNINYYKGLGSSNTTDAKQYFQQIANNRKTLIYN-PESASKLKLAFDKKLADDRKTWISG
WNINYYKGLGSSNTTDAKQYFQQIANNRKTLIYN-PESASKLKLAFDKKLADDRKTWISG
WNINYYKGLGSSNTTDAKQYFQQIANNRKTLIYN-PESASKLKLAFDKKLADDRKTWISG

HQEGTYIDHSK----KEISYTDFIDKELILFSKADCKRSIPSIVDGLKPGQRKILFSCFK
YKEGTYVDYSINNQCRNLRYFDFIHKELVLFSRYDTTRSIPNLLDGLKPGQRKVLFATFK
YKEGTYVDYSINNQCRNLRYFDFIHKELVLFSRYDTTRSIPNLLDGLKPGQRKVLFATFK
FILGSYVDHKE----KDLSYYDFVNKELIYYSRYDTERSIPNIMDGWKPGQRKVLYGCFK
FVIGSYVDHKE----KDLSYYDFVNKELIYYSRYDTERSIPNIMDGWKPGQRKVLYGCFK
YVLGTTVDHSI----KKLRYSDFINKELIQFSIYDTERSIPSVIDGFKPGQRKVLFGCFK
YVLGTTVDHSI----KKLRYSDFINKELIQFSIYDTERSIPSVIDGFKPGQRKVLFGCFK
FKTNVNVNESMDYNVRQVSYRDFVDKELILFSIADCERSIPSVIDGFKPGQRKILFSCFK
FKTNVNVNESMDYNVRQVSYRDFVDKELILFSIADCERSIPSVIDGFKPGQRKILFSCFK
FKANTNVNESMNYNVRTVRYSEFVDKELILFSVADCERSIPSVIDGLKPGQRKIIFSSFK
SMSSARRFESLSYNARDVSYSEFVHKELILFSVADCERSIPSVVDGLKPGQRKIMFSAFK
LDANETYLGTKD---THIKYSDFVDKELILFSSYANYRAIPSSIDGWKPGQRKILWVCLK
TDPDTYLDLSP----TKIDITAFVDKELVLYDIESNQRAIPSLMDGLKPGQRKVLYACFK
TDPDTYLDLSP----TKIDITAFVDKELVLYDIESNQRAIPSLMDGLKPGQRKVLYACFK
TDPDTYLDLSP----TKIDITAFVDKELVLYDIESNQRAIPSLMDGLKPGQRKVLYACFK
TDPDTYLDLSP----TKIDITAFVDKELVLYDIESNQRAIPSLMDGLKPGQRKVLYACFK

RNLKKEIKVAQLAGYVSEQSAYHHGEDSLNGTVVNMAQNFVGSNNINLLYPGGMFGTRLQ
KKLNNELKVAQLAGYVAEHSAYHHGESSLQSTIVNMAQNFVGSNNLNLLEPCGQFGSRKE
KKLNNELKVAQLAGYVAEHSAYHHGESSLQSTIVNMAQNFVGSNNLNLLEPCGQFGSRKE
RNLRNECKVAQLVGYIAEHSAYHHGESSLQQTIINMAQTFVGSNNINFLEPCGQFGSRKE
RNLKNECKVAQLVGYIAEHSAYHHGESSLQQTIINMAQTFVGSNNINFLEPCGQFGSRKE
RNLKNECKVAQLTGYIAEHSAYHHGENSLQQTIINMAQDYVGSNNINLLLPCGQFGSRKE
RNLKNECKVAQLTGYIAEHSAYHHGENSLQQTIVNMAQDFVGSNNINLLLPCGQFGSRKE
RNLVNSIKVVQLAGYVSEHSAYHHGEQSLVQTIVGMAQDFVGSNNVPLLRKDGQFGTRLH
RNLVNSIKVVQLAGYVSEHSAYHHGEQSLVQTIVGMAQDFVGSNNVPLLRKDGQFGTRLH
RRLTRSIKVVQLAGYVSEHAAYHHGEQSLVQTIVGLAQNFVGSNNVPLLQQDGQFGTRLQ
RNLVRSLKVARFAGYVSEHAAYHHGEQSLVQTIVGLAQDYVGANNVPLLYRDGQFGTRLQ
NNIKNDLKVAQLSGKVSEQAAYHHGEASLNETITIGMCQDFVGSNNINVFQPIGMLGTRLA
RNLKTKLKVSQLSGFVSDKAAYHHGEASLNGTIVNMAQSFTGSNNIALLYPAGIFGSRAR
RNLKTKLKVSQLSGFVSDKAAYHHGEASLNGTIVNMAQSFTGSNNIALLYPAGIFGSRAR
RNLKTKLKVSQLSGFVSDKAAYHHGEASLNGTIVNMAQSFTGSNNIALLYPAGIFGSRAR
RNLKSKLKVSQLSGYVSDKAAYHHGEASLNGTIVNMAQSFTGSNNIALLYPAGIFGSRAR
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GGKDASAARYIFTKLSKWTRYIFPEADDPLLTYLYDDGQQIEPLYYVPIIPMILVNGTDG
GGKDASAARYIFTKLSKWTRYIFPEADDPLLTYLYDDGQQIEPLYYVPIIPMILVNGTDG
GGKDASAARYIFTKLASSTRSIFNEYDDPILKYLNEEGQKIEPQYYIPVIPTILVNGCEG
GGKDASAARYIFTKLASCTRSIFNEYDDPILKYLNEEGQKIEPKYYIPVIPTILVNGCEG
GGKDAAAARYIFTKLSPLTRYIFLQEDDPILDYQNDDGQITIEPYYYLPIIPMVLVNGAEG
GGKDAAAARYIFTKLSPLTRYIFLQEDDPILDYQNDDGQIIEPYYYLPIIPMVLVNGAEG
GGKDHAAGRYIFTRLMQVSRAIFHPADDFVVEYKDDDGLSVEPFFYIPVIPMVLVNGTTG
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IGTAWSTNIETYNPVDIVEGLKALIKGE----EAKEFHPWYKGFDG--------------
IGTGWSSSVPNYNPKDIIMNLKRMLKGE----MMIPMTPWYKSFKGKIFPIKQKSKKNST
IGTGWSSSVPNYNPKDIIMNLKRMLKGE----MMVPMTPWYKSFKGKIFPIKQKSKKNSA
IGTGYSSFIPNYNYKDIIDNIKRYINKE----PLIPMVPWYKDFKG--------------
IGTGYSSFIPNYNYKDIIENIKRYINKE----PLIPMIPWYKDFKG-------------~
IGTGFSTFIPSYNPIDIIDNIVNFLDNK-~-~--DMNDMIPWYRNFKG-------------~
IGTGFSTYIPSYNPIDVIDNIVNFLDNK--~--DMNDMIPWYRNFKG-------------~
IGTGFSTSIPNYNPLEIISNLERLMRGE----EVHKMQPWYFGFTG--------------
IGTGFSTSIPNYNPLEIISNLERLMRGE----EVHKMQPWYFGFTG--------------
IGTGFATNIPNYSPLEVIDNLMRLLRGE----EVQPMKPWYFGFAG--------------
IGTGFATNIPNYSPLDVIDNLNRLLSGE----ELQPMKPWYFGFTG--------------
IGVGWSSEVPQYCPQDIIDNLRRKMNDE--~--PMVEMTPWYSGFTG--------------
IGTGFSTTIPQFDPLDMLHSIRLRIYGKTTRREKRTLKPFSNGWKG-------=----~-~
IGTGFSTTIPQFDPLDMLHSIRLRIYCKTTRREKRTLKPFSNGWKG-~-~-------~----~
IGTGFSTTIPQFDPLDMLHSIRLRIYCGKTTRNEKKTLKPFSNGWKG-------------~
IGTGFSTTIPQFDPLDMLHSIRLRIYCGKTTRNEKRNLKPFSNGWKG-------------~

NNGGGNNNRKKTAINSFNNGSNSSILIGSQVDAEDDDLQQIQRTNNMGNGIIEETLELGA
SNGGGNNNRKKTAINSFNNGSNSSILIGSQVDAEDDDLQQIQRTNNMGNGIIEETLELGA
--------------------------------------- RIESNGKTG------------

-WQTKG-VIEKIDDNTLDISELPIRIWTESFKERLEKMMEA--------—--———co—-
NYETFG-NWYKKNEETLVITELPVRRWTQDYKEWLESTLLPAPN----------————-—-
NYETFG-NWYKKNEETLVITELPVRRWTQDYKEWLESTLLPAPN--------————----
-YETIG-IINKIDNDTLEITELPIKKWTQDYKEFLEELLT---------------————-
-FETIG-IIRKIDDETLEINELPIKKWTQDYKEFLEELLT------===------meo-
-YDIIGNYELNHSINQLVITELPINRWTNDYREYLNSIMA------—---mmmm e
-YDITGKYELNHSLNQLVITELPVNRWINDYREFLNSIMV----------mmmmmm e
-FVSHG-RYEIRPDGVVCITELPIGVWTQAYKKFLEDMREK---==-=-==-=---mm e
-FISHG-RYEIRPDGVVCITELPIGVWTQAYKKFLEDMREK-----=-==---mmmo e
-FVSTG-CANVRPDGVVQITELPIGTWTQGYKKFLEELREK---=-=--===-————-———-
-FVSSG-CATVRPDGVVHITELPIGTWTQQYKKFLEDLRER-------------- o
KWESRG-IVKKIDDTTIEITELPIGIWTYDYKKFLEGLTVGESLNPHKKLADRKAAAAKA
RWRMTG-CFSVVDLKTIQITDLPIGVWTESYREETIETWVKG---------=--——————~
RWRMTG-CFSVVDLKTIQITDLPIGVWTESYREETETWVKG----=-----=———————~
RWRMTG-CFSVVDLKTIQITDLPIGVWTESYREETETWIKG--------------———-~
RWRMTG-CFSVVDLKTIQITDLPIGVWTESYREETETWIKG---------------———~

——————————————————————————— QQVDDFRENHTDVTVSFTVKMTDKQM-KDAEDA
——————————————————— ADNDNIENSWIIDYRDNSSHESVHITVRMRPEKL-QQAEME
——————————————————— ADNDNIENSWIIDYRDNSSHESVHITVRMRPEKL-QQAEME
————————————————————— DEKHQ--LILDYIDNSSHEDICFTIKMDPAKL-QKAEEE
————————————————————— DEKNQ--LILDYIDNSSHEEICFTIKMDPAKL-RKAEEE
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GLYDYFKLFKKFSTSNMVLFSEEGGIKEYETVLDILKEFYPIRLKFYGKRKEYMLEKMKK
GIEKIFRLKSTLSTSNMTLFDHNSRIVRYETELDILKEFIPIRLEMYEKRKNYLLSKLNY
GIEKIFRLKSTLSTSNMTLFDHNSRIVRYETELDILKEFIPIRLEMYEKRKNYLLSKLNY
GLEKVFKLKSTLTTTNMTLFDPNLKLQRYSTELDILKEFCYQRLKAYENRKSYLISKLEK
GLEKVFKLKSTLTTTNMTLFDYNLKLQKYATELDILKEFCFQRLNAYENRKSYLIAKLEK
-TEKVFKLKTTISTSNMILFDCNKRIKKYNGAIDILKDFITTRVKYYTKRREYMIKQLQL
-TEKVFKLKTTIPTSNMILFDCNKRIKKYNGAIDILKDFITTRVKYYSKRREYMIKQLQL
VVEERLQLKEYVHATNIIAFNKEGQITKYSDAESVLKEFYLVRLDYYAKRKQYLLGELRR
VVEERLQLKEYVHATNITAFNKEGQITKYSDAESVLKEFYLVRLDYYAKRKQYLLGELRR
CVEERLQLREYIHATNITAFDREGQITKYRDAEAVLKEFYLVRLEYYAKRRDFLIGDLRS
CVEERLQLREYIHATNITAFDREGKITKYLDAESVLKEFYLVRLEYYARRREFLLEQLQR
GLREFFKLKSSITATNMTLFNAQNKIVQFNSPLDIINDYYPVRMKYYEERHRYLIDALQL
AKEKPAAKDQLYDSVTGYYKGIHPALVKVIDMSDNNTVNIIVTLSDECARYLIGTSDADI
AKEKPAAKDQLYDSVTGYYKGIHPALMKVIDMSDNNTVNIIVTLSDECARYLIGTSDVDI
TKEKPAGKDQLYDSVTGYYKGIHPALMKVIDMSDNNTVNIIVTLSDECARHLIGTSDADI
AKEKATTKDQLYDSVTGYYKGIHPALMKVIDMSDNNTVNIIVTLSDECARYLIGTSDADI

ELETILSNKVRFIMEVINETIQVKKRKKADLLKELKTKKYSSFPKEKKIAAAGDIQ-----
EKCLLEQKILFLKLVIQGVIGLSNKSKETLVSDLKKNNIKSIKQVQELTQWVGVGGSNLA
EKCLLEQKILFLKLVIQGVIGLSNKSKETLVSDLKKNNIKSIKQVQELTQWVGVGGSNLA
EKRIISNKTKFILATVNNELIVNKKKKKVLVEELYRKGYDPYKDINKIKKEEIF------
EKKITSNKSKFILATVNNELVVNKKKKKVLVEELYRKGYDPYKDINKIKKEEIF--~----
QLQQLSNQIRFINMIINNELVIFRKSKKQIVSELKRLNFNTYK--==--=-mmmmmm -
QLQQLSNQIRFINMIINNELVIFRKSKKQIVSELKRLNFNTYK------=---mmmoe—-
LTSKLENMVRFVREVVEGTLVVTKRKKKELLEDLQRRMYLPFPPYTKKKLSSTTVE----
LTSKLENMVRFVREVVEGTLVVTKRKKKELLEDLQRRMYLPFPPHTKKKLSSTTVE----
VASKLENMVRFVTEVVDGRLIVTRRRKKELLEELRQRGYAPFPLQQKKKVSSTTIQ----
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VGGYLCLDVGTARRLPGIYCNRCNFQIAFQECKLSLSSDFCACGRIKLRATDLLDKKSAS
VGGYLYLDAGTARRFPGVYCNRCNFQITFQECKLSLSSDFCVCGRTKLRATDFSDKKSTN
VGGYLYLDAGTARRHPGVYCNRCNFQIAFQECKVSTSPSVCTCGRTKLRATDFADKKSVS

NNNSNPPPQNSYQRNNTSPRNQFGNNHGGSGSGDVVCTNCSSAPETIFTCKQGENQGRQFY

SGGVDPVCGCGAPAKQLVSRKEASRGKRFLTCAHRQCSFFQWLD-=============~-~
SGGVDPVCGCGTPAKQLVSRKEASRGKRFLTCANRQCSFFQWLD--------=-=-——-~
GSATGTLCECGVPAKQLVSRKEVSKGKRFLTCAARKCSFFQWLD---=---=======--~
DGAATPLCHCGLPAVHLVSGQAASRGRRFVKCDGSKCQFFQWLD--==-========---
SEVFGCLHCNDELFQTVSEYKDGSGRHPRRAAQPKRHGPRGRKHR-=====~~=-————-~
SEVFGCVHCNDELFQTVSEYKDGSGRHPRRAAQPKRHGPRGRKHR - == === ==——————~
SEVYGCVHCDDELFQTVAEYKDSSGHHPRRTAQPKRHGPKGRRHR - == === ===—————~
DEVAGCVHCDDDLFQAVAEYKDSSGRQPRRTAQPRGHGPKNRRHR - === === === ———~

KCPNKDKDEACKKFFKWVD



Protein Translation Elongation Factor 1A

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Theileria annulata strain Ankara
Theileria parva strain Muguga
Plasmodium falciparum 3D7
PTasmodium knowlesi strain H
Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Trichomonas vaginalis G3

Giardia lamblia DH_A2

Giardia Tamblia WB_Al

Giardia Tlamblia Pig_E

Giardia Tamblia GS_B

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Theileria annulata strain Ankara
Theileria parva strain Muguga
Plasmodium falciparum 3D7
PTasmodium knowlesi strain H
Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Trichomonas vaginalis G3

Giardia Tamblia DH_A2

Giardia Tamblia WB_Al

Giardia Tamblia Pig_E

Giardia lamblia GS_B

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Theileria annulata strain Ankara
Theileria parva strain Muguga
PTasmodium falciparum 3D7
PTasmodium knowlesi strain H
Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Trichomonas vaginalis G3

Giardia TlambTia DH_A2

Giardia lamblia WB_Al

Giardia lamblia Pig_E

Giardia lamblia GS_B

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Theileria annulata strain Ankara
Theileria parva strain Muguga
Plasmodium falciparum 3D7
Plasmodium knowlesi strain H
Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Trichomonas vaginalis G3

Giardia lamblia DH_A2

Giardia lamblia WB_Al

Giardia lamblia Pig_E

Giardia Tamblia GS_B

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Theileria annulata strain Ankara
Theileria parva strain Muguga
PTasmodium falciparum 3D7
PTasmodium knowlesi strain H
Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Trichomonas vaginalis G3

Giardia Tamblia DH_A2

Giardia Tamblia WB_Al

Giardia Tamblia Pig_E

Giardia lamblia GS_B

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Theileria annulata strain Ankara
Theileria parva strain Muguga
PTlasmodium falciparum 3D7
PTasmodium knowlesi strain H
Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Trichomonas vaginalis G3

Giardia Tamblia DH_A2

Giardia lamblia WB_Al

Giardia lamblia Pig_E

Giardia Tamblia GS_B

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Theileria annulata strain Ankara
Theileria parva strain Muguga
Plasmodium falciparum 3D7
Plasmodium knowlesi strain H
Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Trichomonas vaginalis G3

Giardia Tamblia DH_A2

Giardia lamblia WB_Al

Giardia lamblia Pig_E

Giardia Tamblia GS_B

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Theileria annulata strain Ankara
Theileria parva strain Muguga
PTasmodium falciparum 3D7
PTlasmodium knowlesi strain H
Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Trichomonas vaginalis G3

Giardia Tamblia DH_A2

Giardia Tamblia WB_Al

Giardia Tamblia Pig_E

Giardia Tlamblia GS_B

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Theileria annulata strain Ankara
Theileria parva strain Muguga
PTasmodium falciparum 3D7
PTasmodium knowlesi strain H
Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Trichomonas vaginalis G3

Giardia Tamblia DH_A2

Giardia Tlamblia WB_Al

Giardia Tamblia Pig_E

Giardia lamblia GS_B

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Theileria annulata strain Ankara
Theileria parva strain Muguga
Plasmodium falciparum 3D7
PTasmodium knowlesi strain H
Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Trichomonas vaginalis G3

Giardia lamblia DH_A2

Giardia lamblia WB_Al

Giardia lamblia Pig_E

Giardia Tamblia GS_B

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Theileria annulata strain Ankara
Theileria parva strain Muguga
Plasmodium falciparum 3D7
PTasmodium knowlesi strain H
Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma brucei gambiense DAL972
Trypanosoma cruzi strain CL Brener
Trichomonas vaginalis G3

Giardia lamblia DH_A2

Giardia Tamblia WB_Al

Giardia Tlamblia Pig_E

Giardia Tamblia GS_B

---MHLNEYTENVIFK-VFLMPRYISHNNYS--DYSD----DGYDDYDDYDCGRLKKSGG
---MHLNEYTENVIFK-VFLMPRYISHNNYS--DYSD----DGYDDYDDYDCGRLKKSGG
———————————————————— MPRYIPHDKYSDDDYDDYDDYDDYDDYDDYNCCKLKKSGG
MFWVHLKEYTEKVISKRFFLMPRYTSRSDYS--DYDD----DEYDDYDGYDYGRLKKSGG

AVEGRPAWQSKKSSTGSTPSNTGSTTCSTPKTTFETVSTSTPITPSTSLSSVANIGTMKA
AVEGRPAWQSKKSSTGSTPSNTGSTTCSTPKTTFETVSTPTPITPSTSLSSVANIGTMKA
AVEARPTWQNKKSSTVSTPSNAGSTTCFTPKATYETITTPTPVTPSTSLSSATNTSVMKA
VVETRSVWQNKKSSTTTTPSNASSTIHSTPRVTSGSSSVPTPVTPSTSLSSTTQTSIMKA

——————————————————————————— MIEKPTLSIVFLGRVDSGKSTLAGRLLHSLGTV
—————————————————————————— MGKEKTHINLVVIGHVDSGKSTTTGHLIYKLGGI
—————————————————————————— MGKEKTHINLVVIGHVDSGKSTTTGHLIYKLGGI
—————————————————————————— MGKEKTHINLVVIGHVDSGKSTTTGHLIYKLGGI
—————————————————————————— MGKEKTHINLVVIGHVDSGKSTTTGHLIYKLGGI
—————————————————————————— MGKEKTHINLVVIGHVDSGKSTTTGHIIYKLGGI
—————————————————————————— MGKEKTHINLVVIGHVDSGKSTTTGHITIYKLGGI
—————————————————————————— MGKDKVHMNLVVVGHVDAGKSTATGHLIYKCGGI
—————————————————————————— MGKDKVHMNLVVVGHVDAGKSTATGHLIYKCGGI
—————————————————————————— MGKEKVHMNLVVVGHVDAGKSTATGHLIYKCGGI
—————————————————————————— MGKDKVHMNLVVVGHVDAGKSTATGHLIYKCGGI
—————————————————————————— MGKEKEHINIVVIGHVDAGKSTTTGHLIYKCGGL
TPSQQHIAKFIADVERSEEVIKGAAGLIKSRNTINVLVVGHVDAGKSTIFGHLAVLSGSV
TPSQQHIAKFIADVERSEEVIKGAAGLIKSRNTINVLVVGHVDAGKSTIFGHLAVLSGSV
TPSQQHIAKFIADVERSEEVIKGATGIIKSKNTTNVLVVGHVDAGKSTIFGHLAVLSGSV
TPSQQHIAKFIADVERSEDVIKGATGIIKSKNTVNVLVVGHVDAGKSTIFGHLAVLSGSV

NDSITERLQVESREFGFAKTHYANVLSRTREETRRGRSIHLAYSRAETKH---------~
DKRTIEKFEKESSEMGKGSFKYAWVLDKLKAERERGITIDIALWQFETPK---------~
DKRTIEKFEKESSEMGKGSFKYAWVLDKLKAERERGITIDIALWQFETPK----------
DKRTIEKFEKESADMGKGSFKYAWVLDKLKNERERGITIDITLWKFETCK---------~
DKRTIEKFEKESADMGKGSFKYAWVLDKLKNERERGITIDITLWKFETCGK------~----
DRRTIEKFEKESAEMGKGSFKYAWVLDKLKAERERGITIDIALWKFETPR----------
DRRTIEKFEKESAEMGKGSFKYAWVLDKLKAERERGITIDIALWKFETPR----------
DKRTIEKFEKEAAEIGKASFKYAWVLDKLKAERERGITIDIALWKFESPK----------
DKRTIEKFEKEAAEIGKASFKYAWVLDKLKAERERGITIDIALWKFESPK---------~
DKRTIEKFEKEAADIGKASFKYAWVLDKLKAERERGITIDIALWKFESPK----------
DKRTIEKFEKEAAEIGKSSFKYAWVLDKLKAERERGITIDIALWKFESPK----------
DKRKLAATEKEAEQLGKSSFKYAFVMDSLKAERERGITIDISLWKFEGQK---------~
SMRERTRTQALADTYNKSTFSYAFLLDTNDEERQRGVTMDVCNHTLTLAFPELGDNYSVP
SMRERTRTQALADTYNKSTFSYAFLLDTNDEERQRGVTMDVCNHTLTLAFPELGDNYSVP
SMREKTRTQTLADTYNKSTFSYAFLLDTNDEERQRGVTMDVCNHTLTLAFPELGDNYSVP
PLREKTRAQTLADTYNKSTFSYAFLLDTNDDERQRGVTIDVCNHTLTLAFPELGNDYSTP

FHINIIDAP-AAPFVKSMIRGISQANVGIIVLDAESGSLEQQT----- VKEILLTTQSLG
YHYTVIDAPGHRDFIKNMITGTSQADVALLVVPADR--FEGAFSKEGQTREHALLAFTLG
YHYTVIDAPGHRDFIKNMITGTSQADVALLVVPADR--FEGAFSKEGQTREHALLAFTLG
YYYTVIDAPGHRDFIKNMITGTSQADVAMLVVPAESGGFEAAFSKEGQTREHALLAFTLG
YYYTVIDAPGHRDFIKNMITGTSQADVAMLVVPAESGGFEAAFSKEGQTREHALLAFTLG
YFFTVIDAPGHKDFIKNMITGTSQADVALLVVPAEVGGFEGAFSKEGQTKEHALLAFTLG
YFFTVIDAPGHKDFIKNMITGTSQADVALLVVPAEVGGFEGAFSKEGQTKEHALLAFTLG
SVFTIIDAPGHRDFIKNMITGTSQADAAILMIDSTHGGFEAGISKDGQTREHALLAFTLG
SVFTIIDAPGHRDFIKNMITGTSQADAAILMIDSTHGGFEAGISKDGQTREHALLAFTLG
SVFTIIDAPGHRDFIKNMITGTSQADAAILITASAQGEFEAGISKDGQTREHALLAFTLG
SVFTIIDAPGHRDFIKNMITGTSQADAAVLVIASSQGEFEAGISKDGQTREHALLAFTLG
FSFTIIDAPGHRDFIKNMITGTSQADAAILVIDSTLGGFEAGIAEQGQTREHALLAFTLG
HTVFLQDCPGHRDFVPSLIRAVSQPDAAVLVLDASPKEFEKGLSDDGQTREHLQLLMIFG
HTVFLQDCPGHRDFVPSLIRAVSQPDAAVLVLDASPKEFEKGLSDDGQTREHLQLLMIFG
HTVFLQDCPGHRDFVPSLIRAVSQPDAAVLVLDASPKEFEKGLSEDGQTREHLQLLMIFG
RTIFLQDCPGHRDFVPSLIRAVSQPDAAVLVLDASPKEFEKGLSEDGQTLEHLQLLMIFG

EFQLIFCVNKMDSMFVANSETKFKEIQNSEMSKIYKMHGYKGDPLLIPVSAWTGD - -~~~
VRQMIVGINKMD--TCEYKQSRFDEIFNEVDGYLKKVGYNTEKIPFVAISGFVGD-----
VRQMIVGINKMD--TCEYKQSRFDEIFNEVDGYLKKVGYNTEKIPFVAISGFVGD-----
VKQMICAINKMD--KCDYKEDRYNEIQKEVCGYLKKIGYNVEKVPFVPISGFLGD-----
VKQMICAINKMD--KCDYKEDRYNEIQKEVCGYLKKIGYNVEKVPFVPISGFLGD-----

VKHIMVAVNKLDR--TDWNEGRFVEIVTVLTKVLRKDIQFGGEVTFIPVSGIGEDGSHNL
VKHIMVAVNKLDR--TDWNEGRFVEIVTVLTKVLRKDIQFGGEVTFIPVSGIGEDGSHNL
VKHIIVAVNKLDR--TEWNEGRFVEIVTVLTKVLHKDIQFGGRVTFIPVSGISEDGSHNL
VKHITITAVNKLDR--TDWNEGRFLEIVTVLTKVLRKDIQFGGGFTFIPVSGIGEDGSHNL

———————————————— NVVDCCD-MKWYKGPTLLDAINSLKIPTYLEDKPLRIPISKVYN
———————————————— NMVERSDKMPWYKGKTLVEALDTMEPPKRPTDKPLRLPLQDVYK
———————————————— NMVERSDKMPWYKGKTLVEALDTMEPPKRPTDKPLRLPLQDVYK
———————————————— NMIDKSDKMPWYKGKILVEALDLMEPPKRPVDKPLRLPIQAVYK
———————————————— NMIDKSDKMPWYKGKILVEALDLMEPPKRPVDKPLRLPIQAVYK
———————————————— NLIEKSDKTPWYKGRTLIEALDTMEPPKRPYDKPLRIPLQGVYK
———————————————— NLIEKSDKTPWYKGRTLIEALDTMEPPKRPYDKPLRIPLQGVYK
———————————————— NMIERSDNMPWYKGPTLLDALDMLEPPVRPVDKPLRLPLQDVYK
———————————————— NMIEKSDNMPWYKGPTLLDALDMLEPPVRPVDKPLRLPLQDVYK
———————————————— TMIEKSEKMPWYKGPTLLEALDMLEPPVRPSDKPLRLPLQDVYK

TPGNAGRLPDWVRKHTSLGEETYKTQSIRSTSQIKGEKTSPTIILFDVTPDTYEGKKVFA
TPGNAGCLPDWVRKHTSLGEETYKTQSIRSTSQIKGEKTSPTIILFDVTPDTYEGKKVFA
TPGNAGNLPDWVRKHTSLGEETYKIQSIRSTSQIKGEKTSPTIILYDVAPDTYEGKKVFA
TPGNATNLPEWVRQHKSLGEEIYKIQSIRSTSQIKGEKTSPTIILYDVTPDTYEGKKVFA

KRG-KPIVFGKIESGILKLDSKLRCTPNKKVPHVTIESIEIFRERVSEAKAGQFVTIKLQ
IGGVGTVPVGRVETGIIKPGMNVTFAPAGVT--TEVKSVEMHHEQMPEAVPGDNVGFNVK
IGGVGTVPVGRVETGIIRPGMNVTFAPAGVT--TEVKSVEMHHEQMPEAVPGDNVGFNVK
IGCGIGTVPVGRVETGQLKPGMIVTFAPSQIT--TECKSVEMHHESVEVASPGDNVGENVK
IGGIGTVPVGRVETGQLKAGMVITFAPSQIT--TECKSVEMHHEVVEVALPGDNVGFNVK
IGGIGTVPVGRVETGILKAGMVLNFAPSAVV--SECKSVEMHKEVLEEARPGDNIGFNVK
IGGIGTVPVGRVETGILKAGMVLNFAPSAVV--SECKSVEMHKEVLEEARPGDNIGFNVK
IGGIGTVPVGRVETGIMKPGDVVTFAPANVT--TEVKSIEMHHEQLAEAQPGDNVGFNVK
IGGIGTVPVGRVETGIMKPGDVVTFAPANVT--TEVKSIEMHHEQLAEAQPGDNVGFNVK
IGGIGTVPVGRVETGVMKPGDVVTFAPANVT--TEVKSTEMHHEQLAEATPGDNVGFNVK

ANCVVESGILQLSDSIVHLPSMYLFQIVSIMVDAVEADKAVAYDTVTLYLAPDKRATKLC
ANCVVESGILQLSDSIVHLPSMYLFQIVSIMVDAVEADKAVAYDTVTLYLAPDKRATKLC
ANCVIESGILQLSDSIVHIPSMYLFQIVSIMIDGVNADKAVAYDTVTLYLAPDKRTTKLC
ATCVVESGILQVSDSIVHIPSMYLFQIVSISIDGLETEKAIAYDTVTLYLAPDKRVTKLC

N-mmm e VRRSDVKSGMVLSDSRNDPAREVLCFKAEITVLKRT-A
N-—mmm e VSIKDIKRGFVASDAKNDPAKGCEDFTAQVIVLNHPGE
N-—mmm e - VSIKDIKRGFVASDAKNDPAKGCEDFTAQVIVLNHPGE
N-—-m o - VSTSDIRPGHVASDSKNDPAKEANKFDAQVIVLNHPGT
N-—-mmmmmm o - VSTSDIRAGHVASDSKNDPAKEANGFDSQVIVLNHPGT
N-—m o - VSVKEIKRGYVASDTKNEPAKGCSKFTAQVIILNHPGE
N-—mmmmmmm e VSVKEIKRGYVASDTKNEPAKGCSKFTAQVIILNHPGE
N-—mmm e VSVKDIRRGNVCGNSKNDPPKEAADFTAQVIVLNHPGQ
N-—mmm e VSVKDIRRGNVCGNSKNDPPKEAADFTAQVIVLNHPGQ
N-—mmmm e - VSVKDIRRGNVCGNTKNDPPKEAADFTAQVIILNHPGQ
———————————————————————————————————— TKSQPK------------m -

NNCDKLDSSVVVKEMPQGSCFVLTGILLQQGPVSKGVWINNMILATTVKALVLVLNTPRG
NNCDKLDSSVVVKEMPQGSCFVLTGILLQQGPVSKGVWINNMILATTVKALVLVLNTPRG
NNCDKLDSSVVVKEMPQGSCFILTGVLLQQGPMSKGVWINNMILATTVKALVLVLNTPRG
NNCDKLDSSIVVKEMPQGSCFILTGVLLQQGPISKGVWINNMILATTVKALVLVLNTPQG

IKIGYKPTFHCHSLQTRCQFIQFYECSKMPLKTERKENPSELRRGQVARVLLKPDNPISL
IKNGYSPVVDCHTAHISCKFQTITAKMDKRSGKVLEENPKLIKSGDAALVVMQPLKPLCV
IKNGYSPVVDCHTAHISCKFQTITAKMDKRSGKVLEENPKLIKSGDAALVVMQPLKPLCV
IKEGYSPVVDCHTAHISCKFEQIQSRMDKRTGKTLEENPKTIKNGDAAMVTLKPNKPMVV
IKEGYSPVVDCHTAHISCKFDKIHSRMDKRTGKTLEENPKTIKNGDAAMVTLKPNKPMVV
IKNGYTPVLDCHTSHISCKFLNIDSKIDKRSGKVVEENPKAIKSGDSALVSLEPKKPMVV
IKNGYSPVLDCHTAHISCKFLNIDSKIDKRSGKVVEENPKSIKSGDSALVSLEPKKPMVV
ISNGYAPVLDCHTSHIACRFAEIESKIDRRSGKELEKNPKAIKSGDAATIVKMVPQKPMCV
ISNGYAPVLDCHTSHIACRFAETESKIDRRSGKELEKNPKAIKSGDAATVKMVPQKPMCV
IGNGYAPVLDCHTSHIACKFAETIESKIDRRSGKELEKAPKSIKSGDAATIVRMVPQKPMCV

ISVGDVYDCYVGSSRVEARVHKINAQINPSTQEVIRKNPPLVGKSAYVRMTLIFNVAVIV
ISVGDVYDCYVGSSRVEARVHKINAQINPSTQEVIRKNPPLVGKSAYVRMTLIFNVAVIV
ISVGDVYDCYVGSSRVEARVHKINAQLNPSTQEVIRANPPLVGKSAYVRMTLIFNVAVIV
ISVGDVYDCYIGSSRVEARIHKINAQINPATQEITRKNPPLVGKSAYVRMTLIFNVAVMI

ETLQNIPKLGKFIMRDNGCVCVVGIVKDITFVDEHIC------------~
EAFTDYPPLGRFAVRDMKQTVAVGVIKSVTKKEATSKKK-----==~-—--~
EAFTDYPPLGRFAVRDMKQTVAVGVIKSVTKKEATSKKK-=---==----~
ETFTEYPPLGRFAVRDMKQTVAVGVIKTVDKKEPGSSAKVTKSAQKAAKK
ETFTEYPPLGRFAVRDMKQTVAVGVIKTVEKKEPGSSAKVTKSALKASKK
ETFTEYPPLGRFAIRDMRQTIAVGITIKSVEKKEPGAVTAKAPAKK-----
ETFTEYPPLGRFATIRDMRQTIAVGITIKAVEKKEPGAVSAKNPAKK----~
EVFNDYAPLGRFAVRDMRQTVAVGITIKGVNKKE-GSGGKVTKAAAKAAKK
EVFNDYAPLGRFAVRDMRQTVAVGIIKGVNKKE-GSGGKVTKAAAKASKK
EVFNDYAPLGRFAVRDMRQTVAVGIIKAVTKKD-GSGGKVTKAAVKASKK

KEFSKSKLMGRMILRSDNRSVGLGKIERISEK------=----—=————-
KEFSKSKLMGRMILRSDNRSVGLGKIERISEK---=-=--------————-
KEFSRSKLMGRMILRSDNRSVGLGKIERISEK---=-==-------————~
KEFSKSKLMGRMILRSDNRSVGLGKVERISEK--========--—————~



Fibrillarin

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Theileria annulata strain Ankara
Theileria parva strain Muguga
Plasmodium falciparum 3D7
PTasmodium knowlesi strain H
Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma cruzi strain CL Brener
Trypanosoma brucei gambiense DAL972
Giardia Tamblia DH_A2

Giardia lamblia WB_Al

Giardia lamblia Pig_E

Giardia Tamblia GS_B

Trichomonas vaginalis G3

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Theileria annulata strain Ankara
Theileria parva strain Muguga
PTasmodium falciparum 3D7
PTasmodium knowlesi strain H
Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma cruzi strain CL Brener
Trypanosoma brucei gambiense DAL972
Giardia lamblia DH_A2

Giardia Tamblia WB_Al

Giardia Tamblia Pig_E

Giardia Tamblia GS_B

Trichomonas vaginalis G3

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Theileria annulata strain Ankara
Theileria parva strain Muguga
PTasmodium falciparum 3D7
PTasmodium knowlesi strain H
Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma cruzi strain CL Brener
Trypanosoma brucei gambiense DAL972
Giardia Tamblia DH_A2

Giardia Tamblia WB_Al

Giardia Tamblia Pig_E

Giardia lamblia GS_B

Trichomonas vaginalis G3

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Theileria annulata strain Ankara
Theileria parva strain Muguga
Plasmodium falciparum 3D7
Plasmodium knowlesi strain H
Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma cruzi strain CL Brener
Trypanosoma brucei gambiense DAL972
Giardia lamblia DH_A2

Giardia Tamblia WB_Al

Giardia lamblia Pig_E

Giardia lamblia GS_B

Trichomonas vaginalis G3

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Theileria annulata strain Ankara
Theileria parva strain Muguga
PTasmodium falciparum 3D7
PTasmodium knowlesi strain H
Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma cruzi strain CL Brener
Trypanosoma brucei gambiense DAL972
Giardia lamblia DH_A2

Giardia lamblia WB_Al

Giardia Tamblia Pig_E

Giardia Tamblia GS_B

Trichomonas vaginalis G3

Naegleria gruberi strain NEG-M
Cryptosporidium hominis TU502
Cryptosporidium parvum Iowa II
Theileria annulata strain Ankara
Theileria parva strain Muguga
Plasmodium falciparum 3D7
PTlasmodium knowlesi strain H
Leishmania infantum JPCM5
Leishmania major strain Friedlin
Trypanosoma cruzi strain CL Brener
Trypanosoma brucei gambiense DAL972
Giardia Tamblia DH_A2

Giardia Tamblia WB_Al

Giardia Tamblia Pig_E

Giardia lamblia GS_B

Trichomonas vaginalis G3

1 10 20 30 40 50 60
| | | | | I |
MAFEGGRGGGRGGGRGGFGGGRGGSRGGFGGGDRGGRGGGFGGGRGGGRGGFGGDRGGFG
—————————————— MSSRG- - -~ -~ ---SPFGGRGRG- - - - - - - - ~GGGRGGGRGGGGRS
—————————————— MSSRG- - -- -~ ---SPFGGRGRG- - - - - - - -~GGGRGGGRGGGGRS
-------------- MGCRIL--------SHYNIHVILPFISIIYLINISFFKYSFKGGNF
-------------- MASRIL--------SHYNVHAR----------NLS------KEGTL
--------- MTDSFRGGSGNFKRNSNNFGKGNNNAVRKGSNWKGFNGGRGGGGGGRGGGG
———————————— MWKGNNG- - - - - - - - -GRGGG-GPRGG - - - - -~ ~GGPRGGGGPRGGGG

—————————— MFFFLSFFFFQFMNSHCDIEFKNSAMRGG----FGRGGFR--GGGRGGGS
——————————————————————————————————— MRGG----FGRGGGSGFRGGRGGGA
--MGTDYRNSGRGGRDGPGGRGPGNDRRDSGRSFGDRRPERPDFKRGDGGRGFGDRRGSG
--MGTDYRNSGRGGRDGPGGRGPGNDRRDSGRSFGDRRPERPDFKRGDGGRGFGDRRGSG
--MGTDYRNGGRGGRDGPGGRGPGGDRRDSGRSFGDRRPERPDFKRGDGGRGFGDRRGSG
--MGTDYRNSGRGGRDGPGGRGPGGDRRDSGRSFGDRRPERPDFKRGDGGRGFGDRRGSG
--MSERGGFRGRGGNDRRGG-~-~GGDRR~-~-GGDFHDRRGGN -~ ~-DRGNRG-~-~-GNDKG-G

GDRGGRGGGRGGGRGGARGGGRGGARGGGRGGGRGGFGGAAGAAGKKVIVEPHRFEGVYV

PGGGRCGGGGRSPGGGRGRGG---~~-~-~-~-~ GKGGRGGGGGMKGGSKVIIVP--HRHEGVFM
PGGGRGGGGRSPGGGRGRGG----~-~-~-~~ GKGGRGGGGGMKGGSKVIIVP--HRHEGVFM
KNNKQGSGNKFKGGRHAQGK --=-=-----~ SQKKQHGSS---GSNKVVVVP--HRFPGVYI
RITSRD----- QGGRHAQCK--------~ PQKKQHGSS---GSNKVVVVP--HRFPGVYI
GGRGGGGGGRGGGGGRGGGG--~~~~~ GRGNKDRKSFKKDNKSGKVIVVP--HRFPGVYL
G-RGGGGGGRGGGGGRGARGG--~AKFGGGNNNKKNFKKDGKSCGKVIVVP--HRFPGVFL
———————————————————————————————————————————————————— MLHPGVFI
———————————————————————————————————————————————————— MLHPGVFI
SARGRGGASRGAGRGG----=====--~ PGRGGRGG--RGGGAGAKVVVEPHMLHPGVFI
PSRGRGGAGRGGGRGGNAGP-------~ RGRGGRGGGGRGGGAGAKVVVEPHLLHPGVFI
PPGGPDRGDRRGPRDGPGGR---=====--~ GGPGGPGGGFKGGAKTMVKPHPKYDGIFI
PPGGPDRGDRRGPRDGPGGR---=====--~ GGPGGPGGGFKGGAKTMVKPHPKYDGIFI
PPGGPDRGDRRGPRDGPGGR---======-~ GGPGGPGGGFKGGAKTMVKPHPKYDGIFI
PPGGSDRGDRRGPRDGPGGR-========-~ GGPGGPGGGFKGGAKTMIRPHPKYEGIFV
RFG--DKGGRGGGRCGAPRGR-=-=-==-----~ GGMGG----~- RGGGRAAIQPH-KYPGVFI

VKGRDESIATLNMVPGESVYDEKRVTVEKGFGDSVQKVEYRIWNPFRSKLGAGIIGGVEN
AKGKSDALVTKNMVPGVSIYGEKRVETTDP--ETNEKIEYRVWNPFRSKLGATITIGGVAN
AKGKSDALVTRNMVPGVSIYGEKRVETTDP--ETNEKIEYRVWNPFRSKLGATIIGGVAN
AKGKSDALVTRNMVVGESIYGEKRIEVTN---EDGEKIEYRMWNPFRSKLGATIIGGVAN
AKGKSDALVTRNMVVGESIYGEKRIEVTN---EDGEKIEYRMWNPFRSKLGATIIGGVAN
LKGKSDILVTKNLVPGESVYGEKRYEVMT ----EDEKIEYRVWNPFRSKLGACLMGGVGN
LKGKSDILVTKNLVPGESVYGEKRYEVMG----DNEKIEYRVWNPFRSKLGACLMGGVGN
SKAKTDSLCTLNMVPGISVYGEKRIELGATQ-GGDDKKEYRLWNPYRSKLASAIYAGVSS
SKAKTDSLCTLNMVPGISVYGEKRIELGATQ-GGDDKKEYRLWNPYRSKLASAIYAGVSS
SKCGKADSLCTLNMVPGVSVYGEKRIELGATQ-GGDEKKEYRLWNPYRSKLAAAIYAGVGS
SKGKADSLCTLNMVPGVSVYGEKRVEVGATQ-SGDEKKEYRLWNPYRSKLAAAIYAGVGS
SHGRGDVLVTKSLAPGVAVYGEKRISVEG----TESKIEYREWNPFRSKLGAAVRLNVLD
SHGRGDVLVTKSLAPGVAVYGEKRISVEG----TESKIEYREWNPFRSKLGAAVRLNVLD
SHGRGDVLVTKSLAPGVAVYGEKRISVEG----TESKIEYREWNPFRSKLGAAVRLNVLD
SHGRGDVLVTKSLAPGVAVYGEKRISVEG----TDSKVEYREWNPFRSKLGAAVRLNVLD
GHQRGDMLLTLNMVPGKSVYNEKLITVDG----PNGQIEYREWNPYRSKIGSCLLVGIDK

IYIKPGTKLLYLGAASGTTVSHCSDLVGPEGMVYGVELSERCGRDLIEMSKKRPNIVPIT
MPIKPGAKVLYLGAANGTTVSHVSDMVGPEGSVYAVEFSHRSGRDLTDMAKRRQNIVPIV
MPIKPGAKVLYLGAANGTTVSHVSDMVGPEGSVYAVEFSHRSGRDLTDMAKRRQNIVPIV
MPIGIGSKVLYLGAANGTTVSHVSDMVGPTGLVYAVEFSHRSARDLTNMAKRRPNIVPIV
MPIGIGSKVLYLGAANGTTVSHVSDMVGPTGLVYAVEFSHRSARDLTNMAKRRPNIVPIV
MPIKPGSKVLYLGAANGTSVSHVSDMVGDEGVVYAVEFSHRSGRDLTNMSKKRSNIVPIV
MPIKPGCKVLYLGAANGTSVSHVSDMVGDEGVVYAVEFSHRSGRDLTNMSKKRSNVVPIV
THMGPGSKVLYLGGATGTTVSHVSDLVGPEGMVYAVEFSHRVGRDLVEMSKRRPNIVPIT
THMGPGSKVLYLGGATGTTVSHVSDLVGPEGMVYAVEFSHRVGRDLVEMSKRRPNIVPIV
IHMKPGSKVLYLGGASGTTVSHVSDLVGPEGMVYATEFSNRSGRDLVDMSKRRPNIVPII
THMKPGSKVLYLGAASGTTVSHVSDLVGPEGMVYAVEFSNRSGRDLVDMSKRRPNIVPII
MPIKPGAKVLYLGAASGTTVSHVSDIVGPTGAVYAVEFSQRSGRDLLEVAKARTNVYPII
MPIKPGAKVLYLGAASGTTVSHVSDIVGPTGAVYAVEFSQRSGRDLLEVAKARTNVYPII
MPIKPGAKVLYLGAASGTTVSHVSDIVGPTGAVYAVEFSQRSGRDLLEVAKARTNVYPII
MPIKPGAKVLYLGAASGTTVSHVSDIVGPTGAVYAVEFSQRSGRDLLEVAKARTNVYPII
FGIKPGASVLYLGAASGTTVSHVSDIVGPTGRVYAVEFSHRVGRELCNLAKSRPNIVPIT

EDARHPLRYRMLVGSVDTVFADVAQPDQARIVALNAKYFLKPGGKFVISIKANCIDSTVE
EDARTPQKYRMLVPMVDVIFSDVAQPDQARIVALNAHLFLKNNGYFITISIKASCVDSTAK
EDARTPQKYRMLVPMVDVIFSDVAQPDQARIVALNAHLFLKNNGYFIISIKASCVDSTAK
EDARQPQKYRMLVGMVDIIFADVAQPDQARIVAMNADHFLKPAGWYITIATIKANCVDSTAS
EDARQPQKYRMLVGMVDIIFADVAQPDQARIVAMNADHFLKPAGWYITIATIKANCVDSTAS
EDARQPTKYRMLVDMVDVVFADVAQPDQARIVAMNAHMFLKTGGWFIISIKANCVDSTAK
EDARQPIKYRMLVDMVDVVFADVAQPDQARIVAMNAHMFLKTGGWFITISTIKANCVDSTAK
EDARYPMKYRMLVPMVDCIFMDVAQPDQARILALNAQAFLQNGGHYVISIKANCIDSTLE
EDARYPMKYRMLVPMVDCIFMDVAQPDQARILALNAQAFLQNGGHYVISIKANCIDSTLE
EDARYPMKYRMLVPMVDCVFMDVAQPDQARILALNAQAFLKNGGHYVISIKANCIDSTLE
EDARYPMKYRMLMPMVDCIFMDVAQPDQARILALNAQAFLKNGGHYVISIKANCIDSTLD
ADARHPYKYRMIVPEVDCIFSDVAQPDQARIVAENARYYLKANGGMLISIKASSVDSTLK
ADARHPYKYRMIVPEVDCIFSDVAQPDQARIVAENARYYLKANGGMLISIKASSVDSTLK
ADARHPYKYRMIVPEVDCIFSDVAQPDQARIVAENAKYYLKANGGMLISTIKASSVDSTLK
ADARHPYKYRMIVPEVDCIFSDVAQPDQARIVAENAKYYLKANGGMLISTIKASSVDSTLK
EDARHPQKYRMLVPMVDYMFADVAQPDQARIFVLNGQFFLKNNGGYMLCVKASCVDSTLD

AEVVFA---------- REVEQLQQFGFTCEEQLDLEPFERDHCLVVGTLNNGDCIQF-
PEAVFA---------- SEIDKLRAEKCKPKEQLTLEPYHRDHAVVIGVYRPIKKKE--
PEAVFA----—--—-- SEIDKLRAEKCKPKEQLTLEPYHRDHAVVIGVYRPIKKKE--
PEAVFAGLLPTEHNYVAEVDKLRKENCKPREQLTLEPYHRDHAVVIGQYRVKKKQAS-
PEAVFA----—--——- AEVDKLRKENCKPREQLTLEPYHRDHAVVIGQYRVKKKQAS-
PEVFA----—--———- SEMEKLKKENCKPKEKLTLEPFHRHHAIVLGMYR-------~
PEVWFA-------——- SEMEKLKKENCKPKEKLTLEPFHRNHAIVLGMYR-------~
APWIA---------- SELNKLKKDKLKPLEQVSLEPFERDHAVVVGVYRPVKKSKQ-
APWIA-------—-- SELNKLKKDKLKPLEQVSLEPFERDHAVVVGVYRPVKKSKQ-
APWIA-------—-- SELNKLRKDRLKPLEQASLEPFERDHAVVVGVYRSVKKKTE-
APWIA-------—-- AELDKLRKDRLKPLEQASLEPFERDHAVVVGVYRSMKKAVQQ
PEAVFA---------- RETIETLREHDFKCKEQLDIGEFHRNHAIVVGRFRVKAA----
PEAVFA-------——- REIETLREHDFKCKEQLDIGEFHRNHAIVVGRFRVKAA----
PEAVFA-------——- REIETLREHDFKCKEQLDIGEFHRNHAIVVGRFRVKAA----
PEAVFA---------- REIETLREHDFKCKEQLDIGEFHRNHAIVVGRFRVKAA----
PHKVYA----—----- MAQQELKDAGFQNEEMADIEDHHRGHACIIGTYRPTPTN---
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FRASLER----TDVEVVAINDIMMTPEYMIYMIKYDTVHG--------------———- KF
FQAICDQGLIGTEIDVVAVVDMSTNADYFAYQMKHDTVHG------==----—-————- RP
LQAICDQGLIGNEIDVVAVVDMSTNAEYFAYQMKYDTVHG-----===-=-=—-————- RP
FQALCDDGLLGNEIDVVAVVDMNTDARYFAYQMKYDSVHG-----===-===—————- KF
FQALCEDGLLGTEIDVVAVVDMNTDAEYFAYQMRYDTVHG-------==-—-——————- KF
LRYALTC----PNVETIAAINNRNMERAYFHYLFTHDSVHGPPYGFTCSLSCPCGETDCNC
LRYALTC----PNVETIAAINNRNMERAYFHYLFTHDSVHGPPHGFTCSLSCPCGETDCNC
LRYALTC----PNVEIAAINNRNMERSYFHYLFTHDSVHGPPHDFTCSLSCPCGETDCNC
LRYALTC----PNVETAAINNRNMERSYFHYLFTHDSVHGPPYGFTCSLSCPCGETDCNC

LRACMER----NDITVVAINDPFMDVEYMAYLLKYDSVHG------------—————- NF
LRACMER----NDITVVAINDPFMDVEYMAYLLKYDSVHG------==----—-————- NF
HRASLAL----ENVEVVHVNDPFMTPDYIKYLFKHDSVHG---------==——————- SL
HRASLSM----ENVEVVHVNDPFMTPDYIKYLFKHDSVHG-------------—-———- SL
FRAAFGR----KDIEVVAINDPFMDLNHLCYLLKYDSVHG----=-=-===—-——————- QF
FRSAYER----NDVEVVAVNDPFMDIKHLCYLLKYDSVHG-------==-———————- VF
FRACRKLYP--KDIKVVAIHD-LGDIKTNVYLLKYDTAHR---=-=--=--——————- AF
HGKLEHTEKS-------- ITVNGREIH-VLCERDPEQLPWGQHNVEYVVESTGIFTKLDS

KYTVEAVKSSPSVKTADVLVVNGHHIKCVKAQRNPADLPWGKLGVDYVIESTGLFTDKLQ
KYTVEAVKSTPSVKTPDVLVVNGHRIKCVKAQRNPADLPWGKLGVDYVIESTGLFTDKLQ
KHSVSTTKSKPSVAKDDTLVVNGHRILCVKAQRNPADLPWGKLGVEYVIESTGLFTVKSA
KYTVTTTKSSPSVAKDDTLVVNGHRILCVKAQRNPADLPWCGKLGVEYVIESTGLFTAKAA

SGNNSADHNL-------- IWFNDKPVY-LFTAGVASEIPWEVAKVDVVLECTGAYLTVES
SGNNSADHNL-------- IWFNDKPVY-LFTAGVASETIPWEVAKVDVVLECTGAYLTVES
SGNNSVDHNL-------- IWFNDKPVY-LFTAGVASETIPWEVAKVDVVLECTGAYLTVES
SGNNSADHNL-------- IWFNDKPVY-LFTAGVASEIPWEVAKVDVVLECTGAYLTVES
NGTVEVSGKD-------- LCINCGKVVK-VFQAKDPAEIPWGASGAQIVCESTGVFTTEEK
NGTVEVSGKD-------- LCINGKVVK-VFQAKDPAEIPWGASGAQIVCESTGVFTTEEK
PAELSVTSDH-------- LMVGSKKVH-LTFEKDPAAIPWGKNDVDVVAECSGVFTSTEK
PYELSVTSEH-------- LMVGSKKVH-LTFEKDPAATPWGKNDVDVVAECSGVFTSTEK
PCEVTHADGF-------- LLIGEKKVS-VFAEKDPSQIPWGKCQVDVVCESTGVFLTKEL
PAEVTPGDGF-------- FTIGNKKIF-VHHEKDPANIPWCGKYGIDVVCESTGVFLTKEL
PEPVTVDEVKQEFTVG--EGADKWVVKSIGGRLGPSQLPWKELGIDVVLESTGIFRTKAQ
--AAKHLKG--------~- GAKRVVISAPAD---TPTFVMGVNNHEYKP----EMTVINNA
--AEGHIKG--------- GAKKVVISAPASG-GAKTIVMGVNQHEYSPT---THHVVSNA
--AEGHIKG--------- GAKKVVISAPASG-GAKTIVMGVNQHEYSPT---SHHVVSNA
--AEGHLRG--------- GARKVVISAPASG-GAKTFVMGVNHNDYNPR---EHHVVSNA
--AEGHLRG--------- GARKVVISAPASG-GAKTLVMGVNHHEYNPS---EHHVVSNA
--CMQHMSRP-----~- NTTVKKVVISAPSKEKTCPTFVYGVNHKKINAGNHTKYSVISNA
--CMQHMSRP------ NTTVKKVVISAPSKEKTCPTFVYGVNHKKINAGNHTKYSVISNA
--CMQHMSRP------ NTTVKKVVISAPSKEKTCPTFVYGVNHKKINAGNHAKYPVISNA
--CMQHMSRP------ NTTVKKVVISAPSKEKTCPTFVYGVNHKKINAGNHVQYPVISNA
--ASLHLKG--------~- GAKKVIISAPPKD-NVPMYVMGVNNTEYDPS---KFNVISNA
--ASLHLKG--------~ GAKKVIISAPPKD-NVPMYVMGVNNTEYDPS---KFNVISNA
--AKLHLDG--------~- GAKLVVISAPTSD-STPMYVFGVNHTSYDK----SVRVMSNA
--AKLHLEG--------- GAKLVVISAPTSD-STPMYVFGVNHTTYDK----SVRVMSNA
--ASSHLKG--------- GAKKVIMSAPPKD-DTPIYVMGINHHQYDT----KQLIVSNA
--SSAHLKG--------- GAKKVIMSAPPKD-DTPIYVMGINHDKYDP----KQTIVSNA

KDAEGKITKDGYDGHLVSGAKKVVLSVPSADEIECTLVLGVNDEDLKP----ETRCISNA

SCTTNCLAPIAAVLH-ENFGIVEGLMTTVHAVTATQPTVDAPSRK--DWRGGRAAGYNII
SCTTNCLAPIVHVLTKENFGIETGLMTTIHSYTATQKTVDGVSLK--DWRGGRAAAMNIT
SCTTNCLAPIVHVLTKENFGIETGLMTTIHSYTATQKTVDGVSLK--DWRGGRAAAINII
SCTTNCLAPLVHVLVKEGFGISTGLMTTVHSYTATQKTVDGVSVK--DWRGGRAAALNII
SCTTNCLAPIVHVLVKEGFGVQTGLMTTIHSYTATQKTVDGVSVK--DWRGGRAAAVNII
SCTTNCLAPLAKVIH-ENFGIKQALMSTIHAVTATQPVTDSVMKK-RDWRSGRACLSNIT
SCTTNCLAPLAKVIH-ENFGIKQALMSTIHAVTATQPVTDSVMKK-RDWRSGRACLSNIT
SCTTNCLAPLAKVIH-ENFGIKQALMSTIHAVTATQPVTDSVMKK-RDWRSGRACLSNIT
SCTTNCLAPLAKVIH-DNFGIKQALMSTIHAVTATQPVTDSVMKK-RDWRSGRACLSNIT
SCTTNCLAPLAKIIN-DKFGIVEGLMTTVHSLTANQLTVDGPSKGGKDWRAGRCAGNNITI
SCTTNCLAPLAKIIN-DKFGIVEGLMTTVHSLTANQLTVDGPSKGGKDWRAGRCAGNNII
SCTTNCLAPLAKVVN-DNFGIVEGLMTTVHAVTANQLTVDGASRGGKDWRAGRCAGVNII
SCTTNCLAPLAKVVN-DNFGIVEGLMTTVHAVTANQLTVDGASRGGKDWRAGRCAGVNII
SCTTNCLAPLAKVIN-DRFGIVEGLMTTVHASTANQLVVDGPSKGGKDWRAGRCALSNIT
SCTTNCLAPIAKVLN-DKFGIVEGLMTTVHASTANQLVVDGPSKGGKDWRAGRCALTNII
SCTTNCLGPVAKTLN-NAFGIRNGFMTTVHSYTNDQVVADTMHKD---LRRARAAGMNITI

PSSTGAAKAVGLVIPSLNGK-LTGMAFRVPTVDVSVVDLTCRLEKPATKKQIDEAMKAAS
PSTTGAAKAVGMVIPSTKGK-LTGMSFRVPTPDVSVVDLTFRATRDTSIQEIDKAIKKAA
PSTTGAAKAVGMVIPSTKGK-LTGMSFRVPTPDVSVVDLTFRSTRETSIQEIDKAIKKAA
PSTTGAAKAVGMVIPSTQGK-LTGMAFRVPTADVSVVDLTFIATRDTSIKEIDAALKRAS
PSTTGAAKAVGMVIPSTQGK-LTGMSFRVPTPDVSVVDLTFTAARDTSIQEIDAALKRAS
PASTGAASALTLVIPELAGR-ITGTSWRVPVQDVSVVDLVVETEKDTSYAETCAAVKRAC
PASTGAASALTLVIPELAGR-ITGTSWRVPVQDVSVVDLVVETEKDTSYAETCAAVKRAC
PASTGAASALTLVIPELAGR-ITGTSWRVPVQDVSVVDLVVETEKDTSYAETCAAIKRAC
PASTGAASALTLVIPDLAGR-ITGTSWRVPVQDVSVVDLVVETEKDTSYAEICATIKRAC
PASTGAAKAVGKVIPALNGK-LTGMAIRVPTPDVSVVDLTCKLAKPASTEETYQAVKEAS
PASTGAAKAVGKVIPALNGK-LTGMAIRVPTPDVSVVDLTCKLAKPASTIEETYQAVKEAS
PASTGAAKAVGKVIPELNGK-LTGMAFRVPVSDVSVVDLTVRLAKPAKYEDIVKAVKAAA
PASTGAAKAVGKVIPELNGK-LTGMAFRVPVSDVSVVDLTVKLAKPAKYEDIVRVVKDAA
PASTGAAKAVGKVLPELNGK-LTGVAFRVPIGTVSVVDLVCRLQKPAKYEEVALEIKKAA
PASTGAAKAVGKVLPELNGK-LTGVAFRVPIGTVSVVDLVCRLEKPAKYEETAAHMKKAA
PTSTGAAIALPKVCHGLPPKSLDGFALRVPTITGSLVDLTVNVNAKVTKEEVNAALKKAT

ESE-RFKGILKFTDEEVVSSDFVHDSASSTYDSKAS-ICLN----EHFVKVVAWYDNEWG
QT--YMKGILGFTDDELVSSDFINDNRSSVYDSKAT-LQNNLPGERRFFKIVSWYDNEWG
QT--YMKDILGFTNDELVSSDFINDNRSSVYDSKAT-LQNNLPGEKRFFKIVSWYDNEWG
KT--YMKNILGYTDEELVSADFISDSRSSIYDSKAT-LQNNLPNERRFFKIVSWYDNEWG
KT--YMKGILGYTDEELVSADFINDNRSSTYDSKAT-LQNNLPKERRFFKIVSWYDNEWG
ETPDELCGIMAYRDDFCVSSDFLTTTTISNFDSKSG-IELH----SRFFKLVSWYDNECG
ETPDELCGIMAYRDDFCVSSDFLTTTTISNFDSKSG-IELH----SRFFKLVSWYDNECG
ETPDELCGIMAYRDDFCVSSDFLTTTTISNFDSKSG-TELH----SRFFKLVSWYDNECG
ESPDEFRGIMAYRDDFCVSSDFLTTTTISNFDSKSG-IELH----SRFFKLVSWYDNECG
NGP--MKGIMGYTSDDVVSTDFIGCKYSSIFDKNAC-IALN----DSFVKLISWYDNESG
NGP--MKGIMGYTSDDVVSTDFIGCKYSSIFDKNAC-TALN----DSFVKLISWYDNESG
EGP--MKGVLGYTEDEVVSSDFVDDKRSSVFDVKAG-ISLN----DTFVKLVSWYDNEWG
AGP--MKGVLGYTDDEVVSSDFVDDKRSSVFDVKAG-ISLN----DTFVKLVSWYDNEWG
EGP--LKGILGYTEDEVVSQDFVHDNRSSIFDMKAG-LALN----DNFFKLVSWYDNEWG
EGP--LKGILGYTEDEVVSQDFVHDKRSSIFDMKAG-LALN----DNFFKIVSWYDNEWG
EEG-SLKGIMTYVTDPIVSSDIIGCQYSSIVDALSTKVLPNPEGQGTLVKVLSWYDNEWM
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------------------------------------------------- MDVTGLKSYKE
---------------------------------------------- MDPPKLEDCKSYNQ
---------------------------------------------- MNSLKLEDCESYNK
~MSDYLSKLKEHVLESTEVNGCTPSMATSTFNAPYEVARRTKVLGA-TDSSLLSLPAWKR
~MSDYLSKLKEYVLESTEVNGCAPSMATSTFNAPYEVARRTKMLGA-TDSSLLSLPAWKR
~MSSYLDDLRMHLAASPAS-GGSASTAVGSFNIPYEVTRRLKGVGADADTTLTSCASWTQ
MKDQYLKDLTVHLNESNAA-PANTSMAVASFNMPHETTRRMRPLGVDADTSLTSCPSWRR

————————— GYIFHDKETNFTFNISGFLSQTAS--------PTTTIQTLLKENYVHAVKV
LKEYANKQ-KCIHLRDLLKNEVRNSCLTVNF------- GEIFMDFTRQNLDEEGFELLIK
LKEYANKQ-KCIHLRDLLKNEVRNSCLTVNF------- GEIFMDFTRQNLDEEGFELLIK
LVTLSAEE-KTKDLKDYLNDKNRSESLIKKF------- KNFYMDLSRQRYSEKTLNKLVE
LVSLTEEE-KKVSLKEYLKDKERSELLIKKF------- KNFYIDLSRQRYGAKTLSKLIE
LVSLKPSL-LNLNLTNLLSDHERCDKLIKEW------- KGVTLDLSRELLTEESLKLLIS
LLSLKPSL-LNLNLTTLLSDHERCDKLIKEW------- NGVTLDLSRELLTEESLKLLIS

LQSLYEKHGNESTILSHFENDHQRFGRYSIEVGLHS-EENFLFLDYSKSHINDEIKDALVA
LQSLYEKHGNESILSHFESDHQRFGRYSIEVGLHS-EDNFLFLDYSKSHINDEIKDALVA
LQKLYEQYGDEPIKKHFEADSERGQRYSVKVSLGSKDENFLFLDYSKSHINDEIKCALLR
LQELYEIHGSESILKNFDECKDRFQRYSLEVDLRSSDKNFVFLDYSKTHINDEIKDVLFK

-------- MQERHFRGYKLYDDRTS-FALEFGG-- - - - - -~ FREFNARAQGTLYKQAHAA
-------- MQERHFRGYKLYDDRTS-FALEFGG-- - - - - - FRGFNARAQGTLYKQAHAA
-------- MQERHFRGYKLYDDRNS-FALEFGG- - - - - - - - FRGFNARAQGAL YKQAHAA
-------- MQEKHFRGYKLYDDQNA-FTLEFGG- - - - - --- FRGFNARAQGAL YKQAHAA
-------- MATTYYDEKSGFRMQIH-FEPTLG----------DNFEAIVN--EYKPKVAQ
AAQKIKEIENGQIVNKTVIASESENRSVDHYNLRLAS-------- STVAGKSLDDSLKLW

LAAESNLMEKIKLQLKGGIINSTEKRAVLHTALRS---KSNIPITLSSGQNVLNDVNEVN
LAAESNLMEKIKLQLKGGIINSTEKRAVLHTALRS---KSNIPITLSSGQNVLNDVNEVN
YAEEVELKKKVEKTFMGEKVNMTENRSVLHTALRIPIEKINTHKITIDNKNVLEDVHGVL
YAEEVKLKEKTEKTFKGEKMNMTENRSVLHTALRMPIEKINTHKIVVDGKNILENVHEVL
LSKELKIKEKCAGLFNGEILNTSEKRPVLHTYLRAL----RSENLEVSGQNVTKDVHEVL
LSRELKVKEKCSGLFTGEILNTSEERPVLHTYLRMP----RSENLVVSGQNVSKDVHDVL
LAEERGVRAFAKAMFDGQRVNSTENRAVLHVALRNR----SNRPIIVDGKDVMTDVNNVL
LAEERGVRAFAKAMFDGQRVNSTEDRAVLHVALRNR----SNRPIIVDGKDVMTDVNNVL
LAEERGIRQFVQSVFRGERVNTTENRPVLHIALRNR----SNRPIYVDGKDVMPAVNKVL
LVEERGIRAFMRALFAGEKVNTAENRSVLHIALRNR----SNRPIFVNGHDVMPLVNKVL

AFDLMDRIEKLENVNVTKHPTESEDRPVDHYNLRMEC-------- EVK-GRSLAKSIALW
AFDLMDRIEKLENVNVTKHPTESEDRPVDHYNLRMEC-------- EVK-GRSLAKSIALW
AFDLIDKIEKLENVNVTKHPTESENRSVDHYNLRMEC-------- EVK-GRSLAKSTALW
AFDLMDKIERLENVNVTKHPTESENRPVDHYNLRMER---~-~-~-~-~ EVQ-GRSLAKSVALW
ALELTIKRMENGEIVNHTEVKEESEDRMVDHYNLRMEK----~-~-~-~ ELVKGKSLAHTLAMW

NDINEKVGKIISGQLKNEQTGKAYKNVIFNGIGGSYLGPLLLCVAMKG-----------~
RRIFKFANATIRKGELLG-STGKILKDVICIGIGGSYLGPEFVYEALR-----=--—-———~
RRIFKFANATIRKGELLG-STGKILKDVICIGIGGSYLGPEFVYEALR--------—-———-
KKIEKYSDDIRNGVIKT-CKNTKFKNVICIGIGGSYLGTEFVYEAMKYYYYNMELNKNEK
KKIEAYSNSIRNGTIRT-CKNTKFKNLICIGIGGSYLGTEFVYEAMKYYYYNTMLEKTEK
DHIKEFSQKVRSGEIVA-SDGKPFDTVLCIGIGGSYLGTLFTSEAFM----—————---~
DRIKEFSQKVRSCKIVA-SDGKPFDTVLCIGIGGSYLGTLFTTEAFM-------——--—-~
AQMKDFTEKVRSGEWKG-QTGKSISNIVNIGIGGSDLGPVMVTEALK--=-======—-~--
AQMKNFTEKVRSGEWKG-QTGKSISNIVNIGIGGSDLGPVMVTEALK-----=------~
DQMRSFSEKVRTGEWKG-HTGKATRHVVNIGIGGSDLGPVMATEALK----=-===—--~
EQMKKLSEKVRRGEWKG-QSGKPIRHVVNIGIGGSDLGPMMACEALR------——-——---

NTVKAFAKKCID-------- AKDYDHVIYNGIGGSYLGPYLLLTAKYG----------—-
NTVKAFAKKCID-------- AKDYDHVIYNGIGGSYLGPYLLLTAKYG----———————-
NSVKAFAKKCID-------- AKEYDHVIYNGIGGSYLGPYLLLTAKYG----—-——-——-
NSVKAFAKKCID-------- AKEYDHVIYNGIGGSYLGPYLLLTAKYG-----—————--

---------------- TYFNDLQEKEGLPKLYFVSNTDSDSFDQLFGEKG--------~-
----------------- TTQEGFEASMGRRLRFLANVDPIDIRRATEGLH----------
----------------- TTQEGFEASMGRRLRFLANVDPIDIRRATEGLH----------
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———————————————— DDFNMVLQAKGMPTAHFVANTDPTSFAQVIELVTGGAVLAQGTK
———————————————— MDFNTTAGLP--MKIYFISNTDSDMFHQITSNIN----------

VLELSES------- LLVNMSKSGGTAETKGNMNTFNRLLLDRGIAQNG----NIGSYNIA
—————————— PETTLVVIVSKTFTTAETILNAKTIKEWLHKALKS-----ETAVSKHLAA
—————————— PETTLVIIVSKTFTTAETILNAKTIKEWLHKALKS-----ETAVSKHLAA
—————————— QYDTLVIIISKTFTTAETMLNARSIKKWLSLKIKD-----DENLSKHMVA
—————————— QTDTLIVIISKTFTTAETMLNARSMKHWLKLKIKD-----DKELSKHMVA
—————————— PNRSLVVITSKTFTTMETIKNSYSIRQWLLDHIAN-----KDLLSKHLYA
—————————— PNRSLVIITSKTFTTMETIKNSYSVRQWLLDNIAN-----KDLLNKHLYA

—————————— LEETIFITIASKTFTTQETLTNAMSARNALMDYLKANNISTDGAVAKHFVA
—————————— LEETIFITIASKTFTTQETLTNAMSARNALMDYLKAHNISTDGAVAKHFVA
—————————— TEATLFIVASKTFTTQETITNALSARRALLDYLRSRGIDEKGSVAKHFVA
—————————— LESTLFITASKTFTTQETITNALSARNEFLKFLSSRGISEAGAVAKHFVA

VVDAAKAAKKLERTLMVVISKSGGTAETATNCATYLTLLKDLRVPKP-----~~ GHSFVA
VVDAAKAAKKLERTLMVVISKSGGTAETATNCATYLTLLKDLRVPKP------~ GHSFVA
VVDATKAAEKLERTLMVVISKSGGTAETATNCATYLTLLKDLKVPKP-----~~ GYSLVA
VVDATNAAKKLERTLMVVISKSGGTAETATNCATFLTLLKDLRVANP---~---~ GHSLVA
-VDAS--------- IMVHLSKSGSTSETAGNTQTWMKLCRDRNLVLG--~---~-~ EHN-AA

ITTKNSNFDKFAQKNHFLHTFYMNEETGGRTSVGSAIGMVPAAFAK--LDFAGFLRGQSY
VSTNIKATSDFGIPV--DHVFGFWDWVGGRFSVCSAVGLVPLSIHFGANLMQEFLDGCWD
VSTNIKATSDFGIPV--DHVFGFWDWVGGRFSVCSAVGLVPLSIHFGANLVQEFLDGCWD
VSTNLKLTDEFGISR--DNVFEFWDWVGGRFSVTSSVGILPLSIAFGYKNMRNFLNGCHD
VSTNLELTDEFGIVR--ENVFEFWDWVGGRFSVTSAVGILPLSIAFGYENMRLFLNGCHD
ITTNVELACKFGIEP--NNIFPFWNWVGGRFSVCSSVGLLPLSITFGYEIVDMFLSGCRD
ITTNVELACKFGLHS--TNIFPFWDWVGGRFSVCSSVGLLPLSIVFGYEIVDLFLSGCRD
LSTNTEKVREFGIDT--VNMFVFWDWVGGRYSVWSAIG-LSVMLSTIGYDNFVEFLTGAHV
LSTNTEKVREFGIDT--VNMFVFWDWVGGRYSVWSAIG-LSVMLSTIGYDNFVEFLTGAHV
LSTNNQKVKEFGIDE--ENMFQFWDWVGGRYSMWSATIG-LPIMISIGYENFVELLTGAHV
LSTNAEKVKEFGIDE--ENMFQFWDWVGGRYSLWSATIG-LSVMISIGYDNFVELLTGAHI
VTTEGSKLDKQANEQQFRETFHMNEATGGRTSVCSAVGMVPAAFAG--VDFESFLIGMSE
VTTEGSKLDKQANEQQFRETFHMNEATGGRTSVCSAVGMVPAAFAG--VDFESFLIGMSE
VTTEGSKLDKQAEEQQFREVFHMNEATGGRTSVCSAVGMVPAAFAG--VDFESFLIGMSE
VTTEGSKLDKQAKEQQFRETFHMNEATGGRTSVCSAVGMVPAAFAG--IDFEAFLVGMSE
VTIKDSLLDKIAHENKFIRTWHMEIDTGGRTSVCSAIGFVPYAFAR--CDFGEFIKGMSY

MDEMTRRFDTVENQLKNPALVTAILMDHYQ-KRHGRKNLIVLGYSDSLREFAHYLQQLYM

MDQHYE----- TAPVSKNLPVLLGLLSVYNSTFMDKSCVAVLPYCQALCKFPAHVQQLLM
MDQHYE----- TAPVSKNLPVLLGLLSVYNSTFMDKSCVAVLPYCQALCKFPAHVQQLLM
MDEHFL----- HADLKENIPVLLALTSFYNSHFFDYKNVAILPYFQNLLKFSAHIQQLSM
MDEHFL----- KTKFEENIPVLLALTSFYNNQFWDCKNVAILPYFQNLLKFSAHIQQLSM
MDMHFK----- NEPEENNLPFLMGLTSFYNSTVLGFNTVALLPYSQDLSKFPQYAQQLLM
MDLHFK----- NEPEETNLPFLMGLTSFYNSTVLGFNSVALLPYSQDLSKFPLYAQQLLM
MDNHFA----- SAPTEQNLPMMLALVGIWYNNFFGAETEAVLPYDQYLWRLPAYLQQLDM
MDNHFA----- STPTEQNLPMMLALVGIWYNNFFGAETEAVLPYDQYLWRLPAYLQQLDM
IDEHFA----- NAPPEQNVPLLLALVGVWYINFFGAVTHAILPYDQYLWRLPAYLQQLDM
MDEHFI----- NAPTENNLPITLALVGIWYNNFFGSETQAILPYDQYLWRLPAYLQQLDM

MDKLTR--SHRENPMHNPATAYATLLDWMLKDKSTPFNLILLAYSDPLKHLSHYCQQLFM
MDKLTR--SHRENPMHNPATIAYATLLDWMLKDKSTPFNLILLAYSDPLKHLSHYCQQLFM
MDKLTR--SHRESPMHNPATIAYATLLDWMLKDKSAPFNLILLAYSDPLKHLSHYCQQLFM
MDKLTR--SHRENPMQNPAIAYATLLDWMLKDKSTPFNLILLAYSDPLKHLSHYCQQLFM
MDTLTR--AEGE----NPAALLATAIDANN-HKVGHRNMIVLCYNEFMREYAHYLQQLYM

ESLGKQ---FSENSGVESPEGQTVFGGVGTGEQHAFMQQVQKGINDCIVKFVYYLKRN--
ESNGKSSSIDGNMLHDKIKTGAIFFGEPGTNAQHSFYQLLHQGRNTTNCEFIGFAKSQCD
ESNGKSSSIDGNMLHDKIKTGAIFFGEPGTNAQHSFYQLLHQGRNTTNCEFIGFAKSQCD
ESNGKS--VDRNNQPIHYNTCQVYFGEPGTNGQHSFYQLIHQG-QVIPVELIGFKHSHFP
ESNGKT--VDRNNKFINYNTCQVFFGEPGTNGQHSFYQLIHQG-QIIPVELIGFKHSHFP
ESNGKS--VSKTGEVLKYECSEIYFGEPGTNGQHSFYQLLHQG-RTVPSEFIGYINTHNE
ESNGKS--VSKTGEVLKYETSEIYFGESGTNGQHSFYQLLHQG-RTVPSEFIGYINTHNE
ESNGKG--VTKKSGAVAVQTGPITIFGEAGTNGQHAFYQLIHQGTKIIPCDFIGCVQTQNR
ESNGKG--VTKKSAAVAVQTGSIIFGEAGTNGQHAFYQLIHQGTKITIPCDFIGCVQTQNR
ESNGKY--VTRSCGKTVSTLTGPIIFGEAGTNGQHAFYQLIHQGTNLIPCDFIGAIQSQNK
ESNGKG--ATKNGRMVSTHTGPIIFGEAGTNGQHAFYQLIHQGTKLIPCDFIGAIQTQNY
ESLGKN---YTR-EALPLKTGLTILGGTGTGEQHAFMQQIQKGCSDAVVQMIRCRKRA--
ESLGKN---YTR-EALPLKTGLTILGGTGTGEQHAFMQQIQKGCSDAAVQMIRCRKRA--
ESLGKN---YTR-EALPLKTGLTILGGTGTGEQHAFMQQIQKGCSDAAVQMIRCRKRV--
ESLGKN---YTR-EALPLKTGLTILGGTGTGEQHAFMQQIQKGCSDAAVQLIRCRKRA--
ESLGKQ---YKV-DGTEARQGQTVFGGVGTGEQHSFMQQVQKGIADNFVRMIYFEKRE--

---------------- SDYSGTSYLSMGRQMLGFIKG-~--—-----------TENALYKN
SQILGDPISNHDELMCNFFAQPDALAIGKTQRELNLEDCLEN--------- LIPHKLFQG
SQILGDPISNHDELMCNFFAQPDALAIGKTQRELNLEDCPEN--------- LIPHKLFQG

IKFDKEVVSNHDELMTNFFAQADALAIGKTYEQVKEENEKNK--MSP---ELLTHKVFNG
LHFPSEKVSNHDELMTNFFAQADALAMGKSLEQVAQENETNKKKMAP---ELLTHKVFQG

DNKLYGDVTHHVELICNLFGQLDGLAFGKSQESLIKEGVDED--------~ QAKFKVCRG
DNKLYGNVTHHVELICNLFGQLDGLAFGKSYESLIKEGVTEE--------- QAKFKVCRG
VG------ DHHRILMSNFFAQTEALMVGKSAEEVRQELAKSG-MSDEAVQSMIPHKTFTG
VG------ DHHRILMSNFFAQTEALMVGKSAEEVRQELVKSG-MSGEAMERMIPHKTFTG
IG------ DHHKIFMSNFFAQTEALMIGKSPSEVRRELEAAGERSAEKINALLPHKTFIG
I1G------ EHHRILMSNFFAQTEALMIGKTPEEVKRELESAGGKSEDEIQLLIPQKTFTG
________________ ADYPDAAAGSMGRQLLAFVKG---------------TEMALYQN
________________ ADYPDEAAGSMGRQLLAFVKG---------------TEMALYQN
________________ ADYPDAAAGSMGRQLLAFVKG---------------TEMALYQN
________________ ADYSDAAAGSMGRQLLAFVKG---------------TEMALYQN
________________ HDYVNEQAGSMGRQLLAFLMG---------------TQKALIQN
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GRPSNTLLIKSLTPRALGAITAMYEHKVLVQGAIWGIDSYDQWGVELGKVLAKSILPQLR
GRPSNSLLVKALTPRALGAITAMYEHKVLVQGAIWGINSYDQWGVELGKLLAKSILLQLQ
ERAFVCITIDGFCERCIGQLIAFEERVVTILSAFWNINAFDQPGVQDGKLACLVCNKLSK
ERAFVCITIDGFCERCIGQLIAFEERVVTILSAFWNINAFDQPGVQDGKLACLVCNKLSK
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DIEYCLAK--SCSELKTCKGTAPELLKSLGVTTKAEVAGPYADEEHEDITAWMADAVFED
DIEYCLAK--SCSELKTCKGTAPELLKSLGVTTKAEVAGPYADEEHEDITAWMADAVFED
EIEYCLAR--SCSEQKICKGTAPELLKALGVATKAEVAGPYADVEHEDITAWMADAVFED
ETELCIAQ--CCSQRKTCKGTAPELLEALGVTAKAEVAGPYADVEHEDITAWMADAIFED
KIVAGLEK--TEGKLS---GYTEDILKALG---------- FEDVPYE------ AEDVLND

IVINCDTPGAYPSLAGRIACSKKWEGRAFTYSFARK-
IVTNCDTPGAYPSLAGRIACSKKWEGRAFTYSFAKK-
IVANCDIPGAYPSLTGRIACSKKWEDRAFTYSFAKK-
IVANCDTPGAYPSLAGRLACSKIWNNKAFTYSFARK-
IVKNINVEESYPTLKGVIKADNHWCSKCKHYYFDFSK
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